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PREFACE. 

It  baa  been  found  necessary  to  divide  into  two  volumes  tbe 
remainder  of  tbe  "  System  of  Medicine/'  wbicb  I  bave  tbe  honour 
to  edit ;  and  tbis  division  has  been  determined  mainly  by  tbe 
causes  wbicb  bave  led  to  tbe  delay  in  its  appearance. 

The  Articles  on  Position  and  Malposition  of  tbe  Heart,  on 
Angina  Pectoris,  on  Pericarditis,  and  Endocarditis,  were  begun  by 
their  respective  authors  some  years  ago,  and  several  distinct  por- 
tions of  each  of  those  articles  were  at  once  committed  to  the  press. 
But  both  Dr.  Gairdner  and  the  late  Dr.  Sibson  held  that  much  new 
matter  must  be  introduced  into  them  ;  and  by  far  the  largest  con- 
tributor to  tbis  volume,  the  late  Dr.  Sibson,  foimd  a  mass  of  facts 
at  his  disposal,  the  analysis  and  representation  of  which  occupied 
an  amount  of  time  and  space  that  far  exceeded  his  anticipation. 
The  entire  originality  of  his  work,  the  subtlety  of  thought  which 
it  displayed,  the  carefulness  of  the  observations  upon  which  it  was 
based,  the  catholicity  of  the  views  which  it  expressed,  the  honest, 
kinfl,  although  keen  criticism  that  it  contained  of  the  opinions  of 
other  workers,  and  the  intimate  and  important  relations  of  all  its 
parts,  decided  me  not  to  reduce  its  magnitude  beyond  that  which 
it  now  presents,  and  to  wait  for  its  completion.     Those  who  know 
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what  it  is  to  give  a  concise  account  of  facts  derived  from  their 
personal  observation,  and  represented  by  the  statistical  method,  will 
appreciate  the  years  of  labour  that  have  been  bestowed  upon  the 
articles,  Position  and  Malposition  of  the  Heart,  upon  Pericarditis 
and  Endocarditis.  Their  Author,  when  he  left  England  during  this 
past  autumn,  had  left  one  table  uncorrected,  and  three  pages  on 
Carditis  unwritten ;  I  have  endeavoured  to  correct  the  table,  and 
Dr.  Gowers  has  written  the  article  on  Carditis. 

We  have,  in  this  volume,  the  results  of  many  years  of  Dr.  Sibson's 
ardent  toil,  and  the  last,  and,  as  I  think,  the  best  production  of 
that  earnest,  industrious,  enthusiastic  worker,  and  most  kind  and 
genial  friend. 

Another  of  the  contributors  to  this  volume  has  also  passed  away 
since  his  papers  were  printed,  and  happily  in  the  main  corrected 
by  himself;  1  refer  to  the  late  Dr.  Warburton  Begbie,  whose  work 
was  as  good  as  his  heart  was  large,  and  who  never  spared  any 
pains  to  carry  to  the  highest  point  of  his  ability  even  the  smallest 
fragment  of  labour  that  he  undertook  to  perform. 


J.  EUSSELL  REYNOLDS. 
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WEIGHT  AND  SIZE  OF  THE  HEART. 

By  Thomas  B.  Peacock,  M.D.,  F.RC.P. 

1.  Of  the  Healthy  Heart. — From  an  early  period  pathologists  have 
ffelt  the  necessity  of  some  standard  by  which  the  size  of  the  heai-t 
might  be  estimated,  and  its  healthy  and  diseased  conditions  compared. 
Corvisart  was  unable  to  suggest  any  such,  and  Laennec  compared  the 
size  of  the  healthy  heart  to  the  fist  of  the  subject — a  comparison  too 
indefinite  to  aSbnJ  any  satisfactory  estimate.  Meckel  and  Kerkring, 
as  quoted  by  Senac,  were  apparently  the  earliest  writers  who  gave 
any  estimate  of  the  normal  weight  of  the  heart;  and  Lohstein  and 
Bonillaud  were  the  first  to  suggest  the  employment  of  the  balance  fia 
a  means  of  comparison  between  the  healthy  and  diseased  organs. 
The  latter  writer,  in  the  first  edition  of  his  work,  published  in  1835, 
gave  some  observations  of  the  weight  both  of  healthy  and  diseased 
hearts,  but  they  were  too  few  in  number  to  form  the  basis  of 
satisfactory  conclusions.  Bizot  conceived  that  the  dimensions  of  the 
organ  would  furnish  a  better  standard;  and  in  1837,  in  the  Mdmoires 
of  the  *'  Societ<5  Medicale  d'Observation,"  published  a  large  series  of 
very  careful  measurements.  Dr.  Glendinning,  in  1838,  contributed 
numerous  observations  of  the  weight  of  the  heart  in  a  paper  in  the 
"  Medico-Chinirnical  Transactions  ; "  and  Dr.  Banking,  in  1849,  pub- 
lished in  tlie  Medical  Gazette  a  series  of  measurements,  both  of 
healthy  and  diseased  organs.  In  1843  the  late  Professor  Reid  ap- 
pended to  his  paper  on  the  weights  of  the  different  organs  of  the 
human  body,  tables  of  the  weight  and  dimensions  of  the  heart ;  and 
in  18a4  I  published  a  considerable  number  of  observations  of  the 
weight  and  size  of  the  organ,  under  different  circumstances  of  health 
and  disease ;  together  with  various  tables  compiled  from  them. 
Both  these  sets  of  observations  were  published  in  the  Edinburgh 
Monthly  Journal.  More  recently.  Dr.  Boyd  has  recorded  in  the  "  Phi- 
losophical Transactions  "  a  larger  and  more  complete  series  of  obser- 
vations than  had  been  published  by  any  previous  writer. 

It  is  useless  to  refer  to  the  estimates  of  the  weight  of  the  healthy 
heart  given  by  any  of  the  earlier  writers,  for  we  have  no  means  of 
knowing  the  number  of  observations  upon  which  they  are  based ;  the 
age  and  sex  of  the  subjects ;  the  condition  of  the  organs  weighed,  or  the 
precise  weight  employed.    Of  the  more  recent  observers,  ^L  Bonillaud 
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estimated  the  weight  of  the  healthy  heart  in  adults,  nob  distingnishii 
the  two  sexes,  ns  mngin;*"  from  H  oz.  10  drachms  to  9  oz.  11  drachi 
imperial.     Dr.   Gleudiuuing  iufened  tliat  the  mean   weight  of  tl 
healthy  organ  was  in  athilt  males  8J  oz.,  and  in  females  7J  oz. ;  ai 
Dr.  Reid  deduced  tlie  average  in  males  as  11  oz.  12  drachm?,  and  il 
females  as  9  nz.     These  estimate's  are  siidinient  to  show  how  wide  t! 
differences  may  be  according  to  tin?  mode  in  which  the  calculations  ai 
made.     It  is  evident  that  the  weight  of  the  h<.'art  must  vary  consid< 
ably  accordinn;  to  the  cause  producing  death  ;  tlte  organ  being  heavn 
when  the  patient  dies  suddenly  or  after  only  a  short  attack  of  illni 
and  lighter  when  death  has  taken  place  from  lingeFing  diseases,  pi 
vided  the  diseases  are  not  such  as  interfere  with  the  functions  of  tl 
organ,  and  so  give  rise  to  over-nntrition.     Thus,  while  Dr.  Reid, 
just  8tate4lj  estimated  the  average  weight  of  the  male  heart  at  aboi 
11  o'l.y  lie  found  that  in  twelve  men  who  were  killed  the  weighl 
attained  an  average  of  12  oz.;  and,  on  the  otlicr  hand,  I  have  exi 
amined  the  hearts  of  persons  who  have  died  front  cirrhosis  of  the  liv< 
and  cancer  of  the  pylorus,  &c.,  which  were  only  5  or  6  oz.  in  weighl 
To  form^  therefore,  an  accurate  estimate,  not  only  must  the  age  ai 
sex  be  taken  into  consideration,  but  the  weigfit  of  the  organ  mi 
be  given  in  acute  and  chronic  diseases  separately;  and  the  cases 
which  the  nutrition  of  the  heart  may  have  been  materially  rcodiQi 
by  the  disease  causing  death  must  be  excluded  from  the  calculatioi 
The  size  of  the  heart  will  also  he  similarly  influenced,  and  especially 
the  dimensions  must  vary  with  the  degi*ee  of  distension  of  the  ca^ 
ties  at  the  time  of  licath.     To  form  a  thoroughly  satisfactory  estimat 
the  weight  and  dimensions  of  the  heart  must  therefore  both  be  givei 
and  the  previous  circumstances  must  be  taken  into  consideration. 

In  the  following  tables  I   have  endeavoured  to  carry  out  thei 
views.     In  the  first  tnl>lc  the  weight  of  the  heart  in  the  adnlt  is  giv< 
separately*  for  males  and  females,  and  for  acute  and  chronic  disease 
In  the  second,  the  dimensions  of  the  organ,  also  in  the  adult  and 
males  and  females,  arc  stated,  in  Paris  lines,  millimetres,  and  parts" 
of   English  iuches.     The  third  table  gives  the  average  weight  of  the 
heart  in  males  and  females  at  different  aires. 


TABl.K    (. 
Avcraff  Wtt^hf  of  titr  //fallktf  Heart  in  MnUs  and  Ftnmlrt,  ami  in  AtuU  and 
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From  the  first  table  it  will  be  seen  that  iu  adult  males  %vho  have 

W  from  acute  diseases,  or  from  the  effects  of  accident,  the   ordi- 

aary  v^.ight  of  the  heart  is  from  9  to  11  oz, ;  and  in  those  who  have  died 

from  elironic  di&eases,  8  to  10  oz.     In  females,  the  ordinary  weight 

pftbe  heart  in  acute  cases  may  be  estimated  at  from  8  to  10  oz,, 

uii  in  chronic  diseases  from  7  to  9  oz.     Occasionally,  however,  in 

of  small  and  delicate  frame,  wlio  have  died  from  emaciating 

such  as   cancer  of  the  stomacli,  bowels,   or  mesenteiy,  or 

ckrmc  ftCfectifjns  of  the  liver,  the  heart  will  be  found  to  weigh  only 

3  or  6  02. ;  and  in  lai^e  and  powerful  men  who  have  been  killed  or 

lave  died  after  short  illnesses,  the  oi-gau  may  weigh  12  oz.  or  even 

aore,  without  exceeding  the  limit  of  health.    .Some  writers  have  given 

odcnlatioiis  of  the  relation  of  the  weight  of  the  heart  to  that  of  the 

viiole  body,  but  the  bulk  of  the  liody,  and  also,  as  before  stated,  the 

m  of  ihc  heart,  vary  so  greatly  from  the  duration  of  illness  and  the 

BNxir  in  which  death  occurs,  that  such  calculations  do  not  possess 

oweh  value.     The  height  of  the  subject  and  the  weight  and  size  of 

tfv  hfftTt  jiTobably  bear  a  more  just  relation. 

'  Hi  the  second  table  it  will  be  seen  that  the  girth  of  the  right 
.-liijicle,  measured  externally,  exceeds  that  of  the  left,  iu  males  by 
about  one-sixth,  and  in  females  by  one-fifth.  The  length  of  the  cavity 
rf  the  ri^'ht  ventricle  is  greater  than  tliat  of  the  left,  in  males  by  one- 
icreuth.  uod  in  females  by  one-sixth.     In  both  sexes  the  thickness  of 

TABLE  II. 
Mhmmm*  tf  UU  HMtJtUp  II*art  (it  FrntcJi  Lines^  MlViiiiitres,  tknd  English  Inches)  in 

MaUs  and  PanaUs. 
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lis  walk  of  the  right  ventricle  is  about  one-tiiird  that  of  those  of  the 
Ul    The  thicknesfl  of  the  septum  is  intermediate  between  tliat  of  the 

*  TW  iiwiMrira'  of  1^  orifices  ar«  tvki-ii  by  lall«,  the  fiiitt  of  whivh  U  13  Hiivh  iu 
O^^f^M^  wUdl  Increase  in  circnmforrnri*  three    1'aris  lines,  untl  art?  Dumbrrod 
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exterual  walls  of  the  right  and  left  veuLricles.  lu  males  the  pnlmon 
orifice  is  about  one-eighth  more  in  circumference  than  the  aortic.  T' 
left  anriculo-ventricular  aperture  is  one-fourth  more  than  that  of  tl 
aorta,  and  the  riglit  auriculo-ventricnlar  aperture  one-half  larger.  li 
females  the  diflert* uces  between  the  aortii.'  and  other  oritices  are  soi 
whfit  greater. 

It  has  been  generally  supposed  that  the  heart  increases  in  wei 
with  the  progress  of  life ;  and  this  opinion  is  supported  by  the  fa< 
recorded  relating  to  males,  in  the  third  table.     It  may,  however, 
doubted  whetiier  the  re>3ult  thus  indicated  is  applicable  to  the  h« 
in  its  strictly  healthy  state.     It  is  well  known  that  in  advanced 
there  is  a  decided  diminiifinn  in  the  weiirht  of  the  brain,  and  the! 
seems  no  reason  why  a  sindliir  decrease  of  weight  should  not  occi 
in  the  heart,  provided  that  organ  be  not  the  seat  of  disease  intei 
fering  with  its  normal  nutrition.     As  we  well  know,  but  few  elder! 
persons,  especially  men,  are  entirely  free  from  any  Ibrin  of  di 
which,  by  occasioning  obstruction,  might  lead  t-o  over-action,  and 


TABbE  in. 
Wtighl^  of  the  Beallhy  Heart  at  DifftreiU  Ages  in  Maf«3  nnd  FtmaJf*, 
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to  some  degree  of  liypertrophy.     And  even  if  the  heart  be  not  itsel 
diseased,  there  arc  few  old  persons  who  do  not  display  some  afft 
tion  of  the  lungs,  kidney.'^,  or  other  parts  i>f  the  system,  which  migUj 
more  or  less  interfere  with  the  functions  of  the  heart,  and  so  lead 
its  enlargement.     That  this  is  the  more  correct  view  is  supported 
the  diminution  in  the  weight  of  the  organ  in  elderly  females,  as  a1 
sho'wn  in  the  table. 

2.  live  alterations  in  the  weight  of  the  heart  in  disease  are  illni 
trated  by  Tables  IV  and  V. 

It  was  supposed  by  Dr.  Glendinning.  that  tlie  heart  in  cases 
phihitis,   contrary   to   w*hat   would   d  priori    have    l>een    expecl 
acquires  an  increase  of  weight,  while  the  rest  of  the  body  beconU 
emaciated.     This  idea  appears  to  have  arisen  from  a  misaj^prehensioif 
of  the  fHct,s  wliicli  lie  collected.     The  effect  of  the  i>ul"ionar}'  afle*:tion 
'  The  wttiglit  employed  is  Avoirdupr)is  or  Inifwrinl. 
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upon  the  nutrition  of  the  heart  appears  to  vary  with  the  form  of  the 
diseasa  In  cases  of  uncomplicated  constitutional  or  tubercular 
phthisis,  the  progress  of  which  is  generally  rapid  and  which  is 
usually  attended  with  great  emaciation,  the  heart  is  found  to  weigh 
considerably  below  the  healthy  average,  and  the  organ,  on  examination, 
often  displays  the  appearance  of  atrophy.  In  cases  of  chronic  phthisis, 
whether  tubercular  or  inflammatory,  on  the  other  hand,  and  especially 
when  one  or  both  lungs  are  considerably  contracted,  or  when  there 
have  been  marked  bronchitic  symptoms,  so  that  the  blood  has  for  a 
long  time  been  transmitted  with  difficulty  through  the  lungs,  the 
heart  is  generally  found  to  be  enlarged,  or,  at  least,  not  to  have  under- 
gone any  marked  diminution  in  size ;  its  weight  equalling  or  exceeding 
the  healthy  standard.  So  also  when,  in  cases  of  phthisis,  there  is  any 
great  impediment  to  the  transmission  of  the  blood  from  the  heart 


TABLE  IV. 
Ramge  of  Weight  of  Heart,  in  Difftrent  jF^mt  of  Disease,  and  when  Diseased. 
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from  valvular  or  aortic  disease,  notwithstanding  the  general  tendency 
to  emaciation,  the  organ  may  exceed  even  very  greatly  the  natural 
si2e. 

Chronic  Bronchitis. — "When  there  is  long-continued  obstruction  to 
the  pulmonary  circulation  from  chronic  bronchitis,  with  or  without 
deformity  of  the  spine,  the  right  side  of  the  heart  becomes  hypertrophied; 
but,  even  a  great  increase  in  the  thickness  of  the  walls  of  the  right 
ventricle  does  not  very  much  augment  the  weight  of  the  heart,  and  it 
is  only  after  the  left  side  has  become  implicated  that  the  weight  is 
found  much  to  exceed  the  healthy  standard.  In  some  such  cases, 
however,  the  organ  may  attain  a  weight  considerably  greater  than  the 
natural,  amounting,  in  hearts  I  have  weighed,  to  15  or  16  oz. 

Marbus  Renum. — Dr.  Bright  noticed  that  the  heart  in  cases  of 
chronic  disease  of  the  kidneys  was  frequently  found  increased  in  size 


8  A  SYSTEM  or  MBinClNK. 

witliout  there  being  any  valviilAf  disease  to  explain  the  eulargcmGut ; 
and  the  occurrence  of  situjile  liypertropliy  in  such  cases  ]ias  been 
noticed  by  other  patiioiogistvs.  Of  eighteen  cases  in  which  the  organ 
M-as  weighed  by  myself,  in  seven  the  weight  was  below  the  average  of 
chronic  diseases,  while  in  eleven  it  exceeded  it,  attaining  in  some  C4ises 

TABLE  V. 
SxUtmf  Dim^tio»0  of  Ihf  Hearty  trith  tkt  Dijeirnt  Forms  of  DttHHic  iit  which  (heif  occur. 
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in  males  the  weight  of  upwards  of  14  or  15  oz.     In  these  cases  the 
hypt^rtrophy  is  doubtless  duo  to  the  over-action  of  the  heart  from  its 
cflbtts  to  overcome  the  obatrtK'lion  to  the  transmission  of  the  blooi 
through  the  capillaries. 


3. — WEIGHT   AND    DIMENSIONS  OF   Ttit:    UJSEA8ED    HEAIIT. 

Sun}/le  ITi/pa'tropki/. — The  most  remarkable  case  of  increase  in  t] 
weight  and  size  of  llie  heart  which  I  have  myself  met  with  was  in 
case  of  hypertrophy,  without  any  matenal  valvnlar  disease  or  an] 
obnous  source  of  obstruction  in  the  aorta,  to  explain  the  condition. 
In  this  instance,  which,  however,  is  a  very  exii*eniu  one,  the  organ 
weighed  40 oz.  12  dr.;  but  in  various  other  cases  I  have  found  the 
weight  considerably  to  exceed  the  avci'age  or  extreme  limit  of  health. 
In  a  heart,  which  I  examined  with  Mr.  llut^hiusoii,  the  weight 
attained  was  20  oz. ;  and  Dr.  Dristowe  exhibited  one  at  the  Patho- 
logical Society  which  weighed  27  oz.  The  ages  of  thei^c  patient-s 
were  sixty-Kve,  thirty-five,  and  forty-one  respectively.  It  is  dillicult 
to  explain  the  great  enhirgenient  which  exist^s  in  some  cases  of  this 
description.  It  may  dej>eiid  on  some  dise^ise  of  tlie  smuUer  arteries 
which  may  have  escaped  observation,  or  on  obstruction  in  the  capil- 
luriea ;  but,  in  other  instances,  it  is  prob.\bly  due  to  habitual  over- 
uction  fi''»m  athletic  ptirstuts.  and  possibly  in  some  cases  to  palpitation. 
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il  fM  originating  iu  euiotional  causes.  Enlargement  unconuccted 
viUi  valvular  ilisi^'ii^^e  is,  liowcver,  rarely  seen  except  in  men,  and  iu 
II-  :  '  :  -  have  1  found  tlie  heart  nnicb  liy]>erti'oplued  iu  feumlea 
*  TO  l>eiti!^  souie  obvious  source   of  obstruction  to   wliicli 

ihk:  i^uit^'  I'erable. 

Aoritc  o  vt  ami  Aortic   Valvular  Discaar. — The  occunenc* 

of  obstruction  ui  the  aorta,  and  es|H?cially  iu  the  upper  portion  of 
thai  xrftsol,  is  generally  attended  by  considerable  increase  of  weight 
in  iUt*  Ittuti,  Id  various  cases  of  this  description  1  have  found  the 
heart  to  range  from  near  the  natural  standard  to  24  oz.  in  males,  17  oz. 
in  females.  In  the  Transactions  of  the  Medico-Cliirui-gical  Society,  a 
caae  is  recorded  by  Dr.  Itisdon  I5eunett,  iu  whiih  the  heart  weighed 
22i  or  ill  a  man  tifty-three  years  of  age,  who  died  from  ruptui-e  of 
Um  ttOTt«,  giving  rise  to  dissecting  aneurism  and  hemiplegia.  Tlie 
mcTC»e  of  size  in  the  heart  was  apparently  due  to  atheromatous 
ifiwiaie  of  the  aoitic  coats. 

1q  ai^rtic  valvular  disease  still  greater  increase  of  weight  is  often 
mrt  with.  In  cases  of  obstructive  disease,  I  have  weighed  hearts 
rmi^og  from  14  oz.  to  21  oz.  in  males,  and  from  13  oz.  to  18  oz. 
8dr».xii  females.  In  cases  of  aortic  valvular  incompetency,  1  have 
btmd  lUe  heart  to  weigli  from  14  oz.  to  34  oz.  in  males,  and  from 
''••«.  to  23o^?.  in  females.  I>r.  Van  derByl,  in  a  paj)er  in  the 
!'Ologiad  Transactions,"'  relates  instanc&s  in  which  the  licart 
uu^liotl  i5ti  oz.  in  a  case  of  aortic  valvular  inoomi)etency,  in  a  man 
iif  twrdly-eight ;  30  oz,  iu  a  case  of  aortic  diseajse  Mith  aneurism  of 
iht  bortA,  in  a  man  of  thirty-three ;  and  30  oz.  in  a  case  of  aoitic 
tad  mitral  disease,  iu  a  man  of  sixty-two. 

lo  the  coses   of  incompetency  of  the  aortic  valves,  it   is   often 

nDi<«asible  lo  eay  how  much  of  the  great  enlargement  of  the  heart 

b  du«  Uj  the  ol^tniction.  and  how  much  to  the  incompetency  of  the 

uh«»;  for  the  latter  condition  is  generally  only  the  final  stage  of  the 

iiffTDer.     In  casea  of  rupture  of  the  aoilic  valves  during  violent  eflbrt, 

.,ive,  however,  the  opportunity  of  seeing  the  remai-kable  clianges 

il  may  occur  in  the  heart  even  during  short  periods  of  time, 

'.  ia  orjCQUs  previously  healthy,  the  valves  are  rendered  incompe- 

'    '     lf\  ventricle  mpidly  becomes  hyperti'ophied  and  dilated. 

uf  tide  description  which  occurred  to  myself,  the  patient, 

y-tl»ree  years,  sunived  the  accident  only  tweuty-seveu 

!ie  heart  was  found  to  weigh  17  j  oz.      In  a  case  related 

'r  l^miin.  the  patient  lived  two  years,  and  the  heart  weighed  22J 

.md  in  another  case  which  1  had  the  opportunity  of  examining 

:t  -ill*,  tliough  the  jmlient,  a  man  thirty-six  years  of  age,  only 

.:".;.».!  ■  I-a-half  months,  the  weight  was  23  oz.     If,  in  this 

t  was  Round  at  the  time  of  the  occurrence  of  the 

|/i  .tt>^  of  eidtDgement  must-  have  been  most  rapid ;  but 

iMiiL'ltd  whether  the  organ  was  not  more  or  le«3  hyper- 

1  -J  the  accident,  Uiough  the  patient  stated  that  he  was 

]*!»;% Kiqi*.(v  Ignite  well. 
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In  some  cases  of  disease,  also,  the  euhirtjemeut  must  take  pli 
very  rapidly.  In  a  boy  of  eighteen,  who  died  of  aortic  valvular  d 
ease  orij^inating  iu  inalforuiatiou,  the  duifitiou  of  active  illness  was 
only  three-and-a-half  years,  yet  tlie  heait  weighed  28  oz.  In  a  casa 
of  aortic  valvular  incompetency,  with  prnl»;ibly  rogiirgitatiou  through 
the  left  aiiriculo-ventriciilar  aperture  from  tiialfidjustmeiit  of  the  viilvea, 
describeii  by  Dr.  Bnstowoin  the  "ratludngical  Tmnsaetiuns,"  the  heart 
weighed  4(i^  oz.  avoirdupois,  though  the  subject  of  the  disease  was  only 
twenty-two  years  of  age.  In  an  instance  of  very  great  obstruction 
at  the  aortic  valves,  doubtless  from  malformation,  which  1  have 
recently  exhibited  at  the  Pathohigieal  Society,  the  heart  weiglied 
24  oz.,  the  patient  being  only  twenty-tliree  j'ears  of  age.  These  ex- 
anii>les  show  that  the  heart  may  attain  a  veiy  great  increase  of  size 
even  in  comparatively  young  subjects;  but,  usually,  thase  in  whom. 
the  heart  is  very  large  are  advanced  in  ngc.  Probably,  also,  iu  most 
cases,  the  disease  must  be  of  long  duration  for  the  organ  to  become 
very  f,Teatly  liypevtrophiedj  and  this  great  prolongation  of  life  is  only 
compatible  witli  comparatively  slight  disease,  or  with  disea.se  which 
ha.s  been  very  slowly  progressive,  though  at  the  time  of  death  it  may 
have  become  extreme. 

In  mitral  vahidar  disease,  whether  consisting  in  obstruction  and 
regurgitation,  from  contraction  of  the  oriticc  and  rigidity  of  the 
valves,  or  in  free  regurgitation  from  expanaictn  of  the  aperture  or  mal- 
adjustnieiit  of  t!ie  valves,  the  heart  d(tes  not  ordinarily  atttiin  by  any 
means  so  grtmt  an  increase  of  weight  as  in  cases  of  aortic  diseasa  In 
the  former  class  of  cases,  the  hypertrophy  is  chieily  limited  to  the  right 
ventricle,  and  only  alFccts  the  left  ventricle  secondarily,  though  in  tho 
latter  the  left  ventricle  also  partakes  of  the  change  from  the  first.  In 
cases  of  mitral  disease,  the  weights  have  ranged  from  14  oz.  8  drachma 
\o  17  oz.  8  drachms  in  males,  and  from  12  oz.  to  18  oz,  in  females. 

As  might  be  expected,  in  combined  aortic  ami  mitral  valndor  dittt-ast, 
the  weight  of  the  heart  is  intermediate  l>etween  that  which  obtains 
in  the  two  separate  forma  of  disease,  the  oi^n  being  ligbtL^r  than  in 
aortic,  heavier  than  in  mitral  disease.  In  males,  in  cases  of  this  kind 
the  heart  was  foimd  to  weigh  14  oz.  8  dr.  to  2 1  oz.  8  dr..  and  in  females 
from  1 7  oz.  to  23  oz.  ^ 

In  cases  of  obstruction  at  the  right  side,  consisting  in  congenital  V 
cmitraction  of  the puhnoni^;  orifice,  the  effect  produced  on  the  nutrition 
of   the   heart   is  very  similar   to  that  which  rt^'sulta  frum   uhronic 
bronchitis.     In  the  first  instjince  the  right  ventricle  is  chiefly  liyper-  ■ 
trophied,  but  subsKjuently  the  Irftalso  i>ecomes  jnvolved  :  aiid  similar  ^ 
ciiangus  ensue  in  the  cases  in  which  the  aorta  communicates  with  both 
ventricles,  provided  the  life  of  the  jtaticnt  Ini  sufliciently  prohjuged. 
In  a  male  of  twenty,  in  whom  the  puhuonar)'  orifice  was  contracted 
from  adhesion  of  the  valvt-s,  the  licnrl  weiglu-d  12  dz.  ]  and  in  a  female 
of  nineteen,  in  whom  thei-e  was  similar  disease  of  the  pulmonic  vidves, 
and  the  twrta  arose  from  both  ventricles  and  the  ductus  arteriosus  was 
ojien,  the  organ  weighed  17^  oz. 
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The  tflect  produced  by  adke»io?is  of  Ui-e  pericardium  ou  the  functious 

Bud  nntrition  of  the  heart  lias  been  the  subject  of  much  discussion. 

On  the  one  baud,  nrlhesious  have  been  supposed  to  interfere  with  the 

froe  movement  of  Uie  he^rt,  an*!  so  to  give  rise  to  hy|)ertrophy ;  on 

thi      '       il  has  K'en  thouj^ht  that  by  the  cotnpressioa  exercised  upon 

ll.  :iieY  might  cause  atrophy.     The  question  is  one  which  it  is 

raty  iiiU»cuU  to  decide,  for  tliere  are  few  casoij  in  which  the  pericar- 

diniu  ja  entirely  adherent,  iu  which  the  valves  are  not  also  more  or 

le»  involved,  and  in  wliich  therefore  the  etfecta  ]>rcdueed  by  the  one 

OMuUtioa  may  not  Ije  modified  by  tlie  other.     I  find,  however,  that  in 

Umeman  in  whom  the  pericardium  was  entirely  adherent,  while  the 

-  vrere  free  from  disease,  the  hearts  weighed  If'l  oz.,  17  ox.  4  dr., 

;>  oz. ;  but  I  have  examined  other  organs  under  similar  civoum- 

mmtyccB  in  which  the  weight  did  not  exceed  the  healthy  standard.     The 

Ipaenl  rule  is.  however,  that  in  cases  of  adhesion  the  heart  becomes 

h3rpertrt>phicd. 

Gtnmd  JUmarks  on  Hit  Weight  of  thr  Hrart. — M.  Bouillnud  has 
eoDcct«d  some  cases  in  which  the  heart  otliervvise  healthy  weighed 
eaanderably  less  than  natural;  and  others  in  wliich  in  various  states 
of  diaesAo  it  exceeded  that  point.  The  former  are  all  cases  in  which 
the  organ  was  reduced  in  weight  with  the  progressive  emaciation 
lautcer,  consumption,  &c.  The  lighest  heart,  that  of  a  female  of 
five,  weighed  4  oz.  5  dr.  in  a  case  of  cancer;  the  heaviest  organ 
oz.  4  dr.  in  a  case  of  obstructive  and  probably  also  regurgi- 
of  the  aortic  valves,  in  a  female  of  titty-three.  From  these 
ons,  and  his  estimate  of  tlie  average  weight  of  the  heaUliy 
ftft  ranging  from  8  oz.  lU  drs.  to  1)  oz.  11  di-s.,  he  infers  that  the 
h««rt  may  attain  when  diseased  three  times  the  weight  of  the  average 
ladtliy  organ,  and  five  times  that  of  the  most  atrnphied  organ.  These 
Mtimfttes  aiv,  however»  considerably  less  than  the  variations  of  weight 
vkidi  ftclually  obtiiin.  I  have  found  the  heart  to  weigh  only  5  oz.  in 
t  Dan  ftfiy-three  years  of  age  who  died  of  cirrhosis  of  the  liver,  and 
C  OK.  iu  a  man  of  thirty-nine  who  had  cancer  of  the  pylorus.  The 
ama^'  weiglits  I  have  estimat^id  in  males  at  9  oz,  8  drs.,  and  the 
Wviest  beaxt  weighed  was  40  oz.  12  drs.  It  follows  therefore  that  in 
BMa  ibe  benrt  may  attain  a  weight  which  is  four  times  tliat  of  the 
Ihstitby  and  eipht  times  that  of  the  atrophied  organ.  In  fe.male-s,  the 
fihaUofiA  in  <'  ht   of  the  heart   are  suflioiently  remarkable, 

Gtifisid-  .  s  than  in  men.     The  average  weight  has  iK-en 

to  be  8  oz.  13  drs. :  the  lightest  hearts  weighed  5  oz.  8  drs.  in  cases 
pblhUiia  in  tweuty-tive  and  thirty  years  of  age ;  the  heaviest  organ 
Z\  oz.     The  most  enlarge*!  heart  was  therefore  three  times  the 
t  of  the  averugi',  H«d  four  tinie.s  that  of  tbe  atrophied  organ. 
haaaho  hc^u  meutioni'd  that  Dr.  liristowe  has  placed  on  record  a 
which  the  heart  of  u  man  twenty -two  years  of  age  weighed 
aiid   iJr.   Church  has  recently  exhihitfd  at  the  Tathologicul 
Wly  ih«  heart  of  a  female  forty-seven  years  of  age,  who  died  of 
li  lh#*  pylorus,  which  weighed  only  3  oz.  1  dr. 
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The  heart  described  \\y  Dr.  Brislowe  is^  as  fur  as  1  know,  thq 
heaviest  on  record.  Dr.  TIojic  says  ihat  he  tuaiuiued  at  St.  George'M 
a  heart  which  wei^'hecl  2^  lbs.,  which,  if  the  weight  employed  wern 
avoirdupois,  ■Wi>uld  neaily  equal  the  size  ol*  the  largest  heart  •wliichl 
1  Imve  myself  weighed— 4D  oz,  12  dr^.  M.  Lobstein  refers  to  a  heard 
M'hicli  weighed  34  02.,  and  Dr.  Yanderbyl  to  one  of  3G  oz.  I 

The  dinieusioua  of  llie  heart  in  diHerent  forms  of  disease  Iwar  ol 
general  relation  to  tlie  weights  of  tlie  orgau  in  similar  conditionaJ 
Of  the  observfttioiia  which  I  have  iiiyself  made,  the  greatest  weight  wan 
attained  la  cases  of  simple  hypertrophy,  obstruction  in  the  course  od 
the  aoita,  and  obstructive,  or  obstructive  and  regurgitant  disease  of  thai 
aortic  valves.  It  is  equally  in  these  forms  of  disease  that  the! 
dimensions  of  the  organ  arc  most  considerably  enhirged,  the  cavitioal 
and  orifices,  especially  those  of  the  left  side,  being  thii  most  expanded  J 
and  the  walls  liie  most  remarkably  increased  in  tJiickuess.  There  arej 
however,  differences  in  the  condition  of  the  organ  in  these  severafl 
forms  of  disease.  In  cases  of  obstruction,  on  whatever  causei 
dei>endent,  the  heart  is  not  generally  so  large  a;*  in  cases  of  incom-l 
petency,  and  the  form  of  the  oi-gan  is  also  somewhat  difteient.  In  the! 
former  class  of  ca^es  the  heart  is  pecuharly  long  and  pointed  at  the] 
apex,  and  the  walls  attain  the  greatest  width  near  the  bnsie.  In  the! 
latter  tlic  ventricle  is  usually  of  larger  si>:e  and  rounded  at  the  apex,! 
and  the  thickening  is  more  equally  diffused  over  the  walls.  In  botlil 
forms  of  disease,  the  enlargement,  though  most  marked  ou  the  lelTti 
side  of  the  Iieart,  atl'ects  the  right  also  very  considerably.  I 

In    cjises    of    mitml    valvular   disease,   the   size    of    the   organ  is] 
considerably  less  than  in  the  former  class  of  cases,  and  the  shape  is  | 
very  different,  but  the  precise  condition  of  the  organ  varies  with  tliaj 
fonn  of  disease.     In  cases  of  great  contraction  of  the  lefc  auriculo-J 
ventricidar  aperture^  the  stress  falls  chietly  on  the  left  auricle  and  the] 
right  cavities,  and  they  are  all  found  expanded  and  the  walls  increased] 
in  thickness,  and  much  firmer  than  natuml ;  the  orilices  also  being] 
dOated;  while  the  left  ventricle  is  not  much  if  at  all  enlarged,  and  its] 
walls  are  not  maloriully  hypcrtrophied.     It  ha.s,  indeed,  been  supposed] 
tliat  the  left  ventricle  becomes  atrophied.     In  cases,  on  the  other  hand] 
in  which  the  defect  consists  chiefly  or  to  a  marked  degree  in  inconi-J 
peteiicy  of  the  valves,  on  whatever  cause  dependent,  the  left  ventricle] 
is  found  to  be  considerably  dilated  and  hypcrtrophied,  and  the  changetl 
on  the  right  side  are  less  marked.     In  both  these  forms  of  disease,1 
however,  the  alteration  in  the  shape  of  the  heart  is  very  marked,  tho 
organ  being  wide  and  blunted  at  the  apex — in  the  one  case  chiefly  in 
consequence  of  the  expansion  of  the  right  side,  in  the  other  of  the 
dilatation  of  the  left  A'entricle,  and  especially  the  wideniug  of  its  apex. 
In  cases  of  combined  aortic  and  mitral  valvular  disetise,  the  enlarge- 
ment is  intermediate,  both  in  shape  and  extent,  l>etween  the  other  two 
forms.     In  cases  of  chronic  bronchitis,  chronic  phthisis,  deformity  of 
the  chest,  and  pulmonic  valvular  obstruction,  the   hypertrophy  and 
dilatation  are  at  first  limited  to  the  right  side,  but  subsequently,  if 
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life  be  much  prolonged,  inTolre  the  left  also.  Table  V.  ^ows  some  of 
the  extreme  dimensions  wliich  I  have  recorded  in  different  fonns  of 
diseaaa 

It  will  be  observed  that  not  only  do  the  size  of  the  cavities  and 
the  width  of  the  walls  vanr  greatlv  in  different  forms  of  disease,  bat 
the  capacity  of  the  orifices  also  undergoes  remarkable  change :  and 
this  not  only  in  cases  of  old  disfase,  but  even  daring  comparatively 
short  periods  of  illness.  Thos  it  will  geneiallv  be  foond  in  cases  of 
scute  bronchitis  and  very  acate  phthisis,  that  the  palmonic  apertore, 
which  ordinarily  exceeds  the  aortic  somewhat  in  capacity,  is  dispro- 
portioDately  larger  than  the  aortic,  and  the  right  aaricolo-ventricalar 
tpertare  equally  oat  of  proportion  with  the  left  I  have  also  reason 
to  helieve  that  the  apertures  may  not  only  expand  in  a  short  time, 
bat  may  have  their  dimensions  rednced  withoat  being  otherwise 
difleased,  and  thns  it  is  possible  that  in  some  forms  of  valvnlar 
defect  the  size  of  the  orifice  may  be  reduced  and  the  incompetency 
diminished. 
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FRONT  VIEW;  AFTER  DEATH. 

The  fullowiui^  observations  on  tLe  pusitiou  iiud  aimLoiniciil  rt'latioas] 
of  the  healtliy  heart  and  great  vessels  alter  death  are  founded  oii  th< 
exatainiitioTi  of  a  number  of  dinj^^rams  showing  the  positinu   of  thdj 
internal  or;^^ans  aftin*  drath.     Thi.s  examination  was  restricted  to  thos 
instancts  in  which  the  heart  was  healtliy  and  was  not  enlari^ed,     Th< 
diagrams  were  made  by  dmwing  the  outlines  of  the  organs  on 
piece  of  lace  or  net,  stretched  upon  a  frame  and  placed  over  the  bodj 

The  heart  and  great  vessels  present  great  variety  in  form  and  poaij 
tinn  both  after  d(!ath  and  during  life. 

During  the  illness  or  injury  that  ends  in  death,  at  the  time 
death  and  nCter  dcatli,  the  lieart  and  great  vessels  undergo  a  series  o] 
changes  in  position  and  form.     According  to  the  nature  and  direction 
of  these  changes^  the  heart  after  death  may,  in  different  instances,  be 
(I.)  higher  or  lower  in  position;  or  (H.)  it  may  deviate  more  to  thej 
right  or  more  to  the  left. 

(I.)  Thk  Hii.iiER  ott  LowEU  Position  of  the  Heart  and  Grkat 

Vessels. 

Three  main  conditiiins  may  innuencc  the  higher  or  lower  positiol 
of  the  heart  after  death:  (1).  The  contraction  or  expansion  of  th< 
Iui»g8:  (2).  The  distension  or  fiaccidity  of  the  abdomen:  and  (3] 
The  state  of  the  heart  itself. 
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■  (1).  When  d«;ath  is  adaocmted  with  broachitis.  or  pueinnonia,  or 
■|e<tiutiA  of  a  like  nature,  in  which  the  Iimgs  are  large,  and  are  ex- 
■Mriid  afUr  deatli,  the  chest  is  broad  and  deep,  the  diaphragm  is 
tCJi^i&d  the  heart,  which  is  chai-ged  witli  blood,  especially  i)i  its  rij,'ht 
CftTilieft,  is  lai'ge,  aud  occupies  a  low  position.     As  a  rule,  however, 
the  luDgB,  when  they  are  not  thus  affected,  lessen  in  size  and  contract 
Jariu^  the  final  expiiutioos.    The  enj^e  ol"  the  chest  then  becomes  more 
f^f  ifi'l  narrow  ;  it  lengthens  downwanls,  and  the  sternum  and  costal 
ilg'ttS  and  ribs  in  front  are  all  lowered  in  position.    Ti>e  diaphragm 
sjime  time  is  elevated.     While  the  front  of  the  chest  is  thus 
■  <1  tlie  heart,  resting  on  tiie  diuiilmigni,  is  ndsed,  and  the  whole 
'  •;.    _;'  it  vessels  occu])y  a  hii^dier  position.     We  thus  have 
:'  .       .  ■:  J  ■  Niiniry  movement  in  the  descent  of  the  bony  frame- 
work of  the  front  of  the  chest,  aud  the  ascent  of  the  heart  immediately 
'-''  '  '  '*;nt  framework.     As  the  heart  withiUj  and  the  sternum  aud 
without  are  both  thus  elevated  by  the  distension  of   the 
-ij,  the  actual  elevation  of  the  heart  aud  great  vesseb  is  much 
r  thnu  their  apparent  elevation,  estimated  as  that  usually  is  by 
n  of  those  parts  to  the  walls  of  the  chest  immediately  in 
:aein. 
,  When  tlie  abdomen  is  distended,  whether  by  tluid  or  air  in  the 
.  itself,  by  an  accumulation  of  gas  in  the  stomach  aud  intestines, 
'      .    other  causes,  tlie  whole  diaphragm  is  forcibly  elevated,  and 
irig  as   it  does  on  tlieeentntl  tendon  of  the  diaphnigin, 
•  Is.     The  Kteruum  aud  costal  cartilages  in  front  of  the 
ii  the  aame  time,  also  raised  in  p^>&ition,  and  the  lower  ril'S 
. .  -.:de  are  jjressed  outwards.    Although  the  actual  elevation  of 
art  is,  in  these  cas^,  often  very  great,  its  apparent  elevation, 
•men  ia  measured  by  the  relation  of  the  heart  to  the  walls  of  the 
ckert  in  front  of  it,  may  be  slight,  owing  to  the  simultaneous  eleva- 
tiMi  of  the  hoart  an*!  the  sternum  and  cartilages  iu  front  of  the  heai-t 
coied  by  the  distension  of  the  abdoueu. 

Wben  the  abih)meu  is  flaccid,  owing  to  the  stomach  and  iutestines 
bcitiK  eiapty,  tLe  reverae  elTects  take  place.  The  diaphragm  descends, 
Um  nvftit  drops  downwards,  the  sterrmm  and  costal  cartilages  are 
*     .    '  \  A    iMi^ition,  and  the  inferior  ribs  fall  inwards. 

I      I     _•  ttie  final  illno,ss  or  injury  that  precedes  death  the  heiirt 

I     ■ :'   rge.     Fatal  hiemonhage  or  wasting  tlisease  reduces 

'[!■_■  i.'  lit  and  great  vessels.     On  the  other  hand,  the  heart 

.  e4j|»eciaUy  on  the  right  side,  under  the  influence  of  suffo- 

'-riohitis;  wliile  its  left  ventricle  maybe  thickened  and 

:  ^»is  of  Brigiit's  disease  M-itli  contracted  kidney.     Thus 

..r  tije  left  side  of  the  heart  may  be  enlarged  when  the 

tlif  flow  of  blood  is  respectively  in  the  lungs  or  the  body. 

^U| '  ijf  death,  the  left  ventricle  usually  closes  firmly  upon 

|Vv         ,.    liienorsoou  aflerwanls  the  right  cavities  of  the  heart 

p-  imanently  Bwolleu  with  blood. 

-'viwi  aeath  the  heart  shrinks  upwards  to  a  greater  or  less  extent. 
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ThU  is  owing  partly  to  the  diniinntion  of  the  organ,  hut  mainly,  T  be 
lieve,  to  the  contraction  of  tlic  ;\rch  of  tfic  fxorta,  for  the  ghortcning  o 
that  vessol  draws  the  lieart  ujivvanls,  just  as  its  lengthening  push 
the  organ  downwiinls. 

The  exact  extent  to  which  the  heart  is  thus  vaised,  is  measured  b 
the  space  that  is  left  between  the  Lower  boundary  of  the  heart,  an 
the  lower  Ijoundary  of  the  ft'ovl  of  the   pcncardiutn.      During    lift 
these  two  adjoiuing  parts  lit  each  other  exactly  ;    but  after  death? 
they  are  separated  by  a  space  that  varies  according  to  the  degree  to 
which  the  heart  shrinks  upwards.     Thus  in  the  body  of  a  youth  who 
died  from  hreinorrliage  after  fever,  and  in  that  of  a  man  who  expell 
two  or  three  pints  of  blood  from  a  cavity  iti  the  left  lung,  an  inch  o1 
space  intervened  betAveen  the  lower  edge  of  the  heart  and  that  of  tin 
lower  boundary  of  the /Vo?U  of  the  pericardium.     In  another  instanci 
that  space  was  only  the  tenth  of  an  inch.     As  a  rule  the  space  vari 
from  a  quarter  to  seven-tenths  of  au  inch  (in  38  of  44"  instances)  an 
its  average  measurement  was  nearly  half  an  inch  (0*4fi  inch).     (No 
1,  page  lOy.) 

The  heart  and  tlie  great  vessels  mainly  occupy  the  centre  of  thi 
chest,  being  pi'ot-ectcd  in  front  by  the  sternum  and  the  adjoinin 
coslal  cartilages.  It  is,  however,  my  present  object,  not  so  much 
describe  the  relative  bearings  of  those  ]>art3  alter  death,  as  to  In 
dicate  the  varmtion  in  the  anatomical  situation  of  the  more  importan! 
boundaries  or  landmarks  of  the  healthy  heart  and  great  vessels  observi 
by  myself  iii  LlilTerent  instances  after  dealli. 

The  lower  Boundary  of  (he  llturt. — In  one  instance,  a  woman  wb 
died  from  starvation,  the  lower  bounilary  of  the  heart  w;is  situat 
behind  the  ensiform  cartilage  an  inch  and  a  half  below  the  lower  en 
of  the  fitennim  (that  term  being  restricted  hero  an{l  elsewhere  to  th 
manubrium  and  blade  or  osseous  part  of  the  .sternum),  wliile  i 
another  it  was  almost  as  much  (1*4  inch)  above  that  end  of  the  bono) 
Between  these  two  extrcTue  points  this  boundary  occupied  ever 
variety  of  position.  In  one-filth  oftlie  instances  oljscrvi'd  (15  in  71)  the 
lower  boundary  of  the  right  ventriclu  was  just  behind  the  lower  end 
of  the  sturnum,  while  in  two-fillha  of  them  it  was  above  (30  in  71), 
and  in  two-tiflhs  of  them  it  was  below  (2G  in  71)  that  end  of  tH 
bone.     (Note  2,  page  100.) 

As  we  have  alreaily  semi,  llie  Inwer  edge  of  the  heart  usually  shrinks 
upwards  after  death  for  nearly  half  an  inch,  the  extent  varying  from 
one  inch  to  one-tenth  of  an  inch.  The  position  of  the  lower  bonier 
of  \ki^  front  of  the  pericarilium»  which  points  out  (he  position  of  the 
lowprborderof  the  heart  at  the  tinieofdenth  was  intlicatcd  in  fonr-fiflh« 
of  the  cases  (55  in  71)  in  which  the  inferior  houndaty  of  the  heart  was 
observed  after  death.  In  rme-fifth  of  these  instances  (11  in  oo)  the 
lower  limit  of  the  pericardium  was  on  a  level  witli  the  lower  end  of 
the  sternnm ;  while  in  two-thirds  of  them  (:^7  in  oo)  it  was  below 
that  point,  being  situated  behind  the  ensiform  cartilage ;  and  in  only 
one-eighth  of  them  (7  in  r)o)  was  it  above  that  point.     AVe  thus  st*c 
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that  ki  the  time  of  death,  in  the  great  iiinjority  of  instances  (40  in  59) 
iHe  inferior  border  of  the  heart  was  below  the  lower  end  of  the 
ftanuun,  being   situated   beliind   the  ensifomi  cartilage.      (Note  :'», 

TTie  aeat  of  the  lower  boundary  of  the  a])cx  in  relation  to  tlie  left 
fifth  space  is  a  more  important  landmark  fur  the  chiiiuid  ubserver 
Ihaa  that  of  the  lower  bouudaiy  of  the  heart  in  relation  to  the  lower 
tnd  of  the  stcnrnm. 

The  low»*r  edj^c  of  the  heart  at  the  apex  was  on  a  level  with  the 
lover  edge  of  the  left  fifth  cartilage  in  one-seventh  of  the  instances 
obienred  (9  in  6yj,  it  was  below  that  edge  in  two-fifths  of  them  (2()  in 
*i'.'t.  and  it  was  alxjve  that  edge  in  almost  one  half  of  them  (34  in  60). 
In  five  instances  the  lower  boundaiy  of  the  apex  was  situated  one 
inch  abo\'e  the  lower  edge  of  the  fifth  cartilage,  and  in  four  it  was 
folly  onr.  inch  below  that  edge.     (Note  4,  page  110.) 

The  lower  border  of  the  pericardium  just  below  the  apex,  which 
Qonesponda  with  tlie  seat  of  the  lower  border  of  the  apex  at  the  time 
of  dfiftth.  was  on  a  level  with  the  lower  edge  of  the  fifth  cartilage  in 
<■>  iixth  of  the  instances  observed  (9  in  55),  was  situated  below  that 
dj^in  three-fourths  of  them  (41  in  55),  and  was  above  that  edge  in 
only  one  eleventh  of  them  (5  in  55).     (Note  5,  page  110.) 

We  thus  see  that  there  was  a  general,  but  not  a  constant  correspond- 
«aee  between  the  relation  of  the  inferior  boundary  of  the  riglit  ven- 
taele  to  the  lower  end  of  the  sternum,  and  that  of  the  inferior  boun- 
dnjof  the  apex  to  the  lower  edge  of  the  fifih  cartik<^e,  lioth  at  the 
tiBB  of  death,  and  after  death  when  tlie  cxauiiiiation  uf  the  body  was 
■kadft.  This  correspondence  would  have  been  more  constant  but  for 
ntialioD  in  (1)  the  comparative  height  of  the  iifth  cartilnge  and  the 
lover  «wl  of  the  sternum,  (2)  the  degriic  of  inclination  fmm  above 
dovmranla  and  from  right  to  left  of  the  lower  Iwjuiidary  of  the  heart, 
(3)  the  extent  to  wliich  the  right  ventricle  is  situated  to  the  right 
to  the  left  of  the  middle  line  of  the  sternum, 
t;.  In  the  great  majority  ol  instances  ((30  in  71)  the  inferior  edge  of 
UmIcA  fiftlt  curtihige  was  lower  in  position  than  the  inferior  extremity 
*(  the  el+^Tuum,  to  an  extent  varying  fiom  a  quarter  of  an  inch  to  an 
ineii  and  a  uutrter  ;  in  five  cases  those  two  parts  were  on  the  same 
levd  ;  and  in  six  the  lower  edge  of  the  fifth  ciirtihige  was  higher  by 
fton  a  quarter  to  throe  quarters  of  an  inch  than  the  lower  end  of 
AtdTiiiitn. 

ht  of  tlie  fifth  cartilage  in  relation  to  that  of  the  lower  end 

tor  *iii>niuin  is  influenced  by  (1)  respimtion,  (2)  abdominal  disten- 
■io.  and  (3)  natural  and  acquired  formation.  (1)  Inspiration  raises 
ttdexpirn'  i-sboth  the  sternum  and  the  fifth  cartilage  attached 

WlUesteri:  ■  as  the  cartilage  has  an  additional  movement  of 

hown,  during  tiie  double  act  of  breatliing  it  is  more  lowered  during 
cxpcnt*'-*'  -fv*  Tnorc  raised  during  inspiration  than  the  stennun,  The 
nttia.  ion  of  the  luugs  after  death  elevates  the  fifth  carti- 

^•6om  ihii  sixth  to  the  third  of  an  inch  more  than  the  cori*espond- 
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\\v^  part  of  the  sternum.  If  the  chest  is  hroad  the  left  fifth  cartilage 
is  higher,  and  if  tlie  chest  or  the  left  side  of  it  13  narrow,  the  le: 
fifth  cartilage  13  lower  in  relation  to  the  lower  end  of  the  sternum  tbt 
it  wonhl  have  bi*en  otherwise.  (2)  Abdominiil  distension  raises,  ai 
abdominal  collapse  lowers  both  the  sternum  and  the  fifth  cartilage, 
but  the  raising  or  lowering  of  the  Hfth  cartilage  under  tliese  circum- 
stances is  greater  than  the  respective  raising  or  lowering  of  the  ster- 
num. (3)  In  some  persons  the  fifth  cartihifTe  is  naturally  higher  or 
lower  than  in  others.  Thus  the  fifth  cartilage  is  sometimes  integrally 
attached  to  the  sixth  cartilage  and  it  is  restrained  by  and  shares  ils 
movements.  When  this  is  so  the  fifth  cartilage  tends  to  be  lower  in 
relation  to  the  lower  end  of  the  sternum  than  when  that  cartilage  is 
free,  Tu  robust  persons  with  ampde  chests  the  filth  cartilage  is  higher 
relatively  to  the  sternum  than  in  thin  persons  with  contracted  che-^ts. 
in  whom  the  cartilage  tends  to  be  low  in  position  in  relation  to  the 
end  of  the  sternum. 

(2).  Tn  nearly  all  instances  (67  in  70)  the  lower  boundary  of  the  heart 
inclined  downwards  from  the  auricle  to  the  apex,  in  a  direction  from 
right  to  left  In  one  instance  the  lower  boundary  of  the  heart  was  an 
inch,  and  in  another  it  was  ordy  the  tenth  of  an  inch  lower  at  the 
apex  than  at  the  lower  end  of  the  sternum.  Between  these  two  ex- 
tremes there  was  every  variety^  the  average  dip  of  the  lower  boun- 
dary of  the  heart  from  that  point  to  the  apex  being  about  half  an 
inch.     (Note  (>,  page  1 10.) 

The  inclination  or  dip  of  the  lower  boundarj^  of  the  right  ventricle 
ceased  at  the  apex^  and  thence  the  lower  boundary  of  the  heart  curved 
gently  upwards. 

(3).  The  lower  boundary  of  the  heart  usually  extended  from  two 
inches  to  two  inches  and  three  quarters  to  the  left  of  the  middle  line 
of  the  sternum,  (in  43  instances  in  65)  but  in  one-third  of  the  case* 
(20  in  6-5)  it  only  extended  from  an  inch  and  a  quarter  to  an  inci 
and  throe  fjuarters,  while  in  live  instances  it  (ixtendwl  as  much 
three  inches  to  the  left  of  the  middle  Hue  of  the  sternum.  (Note  7j 
page  111.) 

The  Top  of  the.  Arch  of  tht  Aorta. — The  top  of  the  arch  of  tlie  aoi 
which  is  indicated  by  the  adjacent  origin  of  the  innominate  and  lei 
subclavian  arteries,  forms  the  upper  limit  of  the  system  of  the  he^ 
and  great  vessels.     The  position  of  the  t<»p  of  the  arc-l»,  like  that 
the  lower  border  of  the  heart,  is  subject  to  great  variety. 

In  one  instance  the  top  uf  the  arcli  was  an  inch  and  a  half  beloi 
the  top  of  the  manubrium,  so  that  it  was  buried  deep  down  iu  bl 
"chest  and  the  innominate  artery  did  not  appear  in  the  neck,      h 
another,  the  top  of  the  arch  was  seated  in  the  neck,  being  half  an  incl 
obove  the  top  of  the  sternum,  so  that  before  the  chest  was  opened  tl 
whole  innominate  artery  was  visible  in  the  neck,  coursing  upwanls  ai 
from  left  to  right  across  the  front  of  the  trachea.     The  suujmit  of 
aorta  occupied  in  diflercnt  instances  every  variety  of  |x)sition  betwe* 
U)9S$  two  extreme  limits.     In  five  cases  it  was  above,  and  iu  six 
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%  a  level  with  the  top  of  the  manubrium ;  while  in  seven,  in- 
of  being  thus  almost  or  quite  visible  in  the  neck,  it  was 
■taUai  qaite  an  inch  below  the  top  of  the  manubrium  and  the  whole 
fiCthe  innomuisUe  artery  was  sliieUled  by  that  bone.  In  two-thirds  of 
IkftiMUncf^.  (30  in  48)  however,  the  top  of  the  aorta  occupied  au 
■Isnediate  place  l.H'hind  the  upper  half  of  the  manubrium,  its  aver- 
ts po&ition  being  half  an  inch  below  the  top  of  that  bone.  (Note  8, 
1^111.) 

la  forty-eight  instances  the  position  both  of  the  lower  boundary  of 
tk  hMTt  and  tlie  upper  boundary  of  the  arcli  of  the  aorta  was  ob- 
vrvbd.  and,  as  might  have  been  looked  for,  there  waa  a  general  corre- 
jporicnce  in  the  position  of  these  two  boundaries  in  those  cases  in 
Aicfc  Ifcey  occupied  respectively  a  very  high  or  a  very  low  position. 
Ifcai,  of  Uie  tive  oases  in  which  the  top  of  the  arch  of  the  aorta  rose 
tkowe  the  top  of  the  sternum,  the  lower  boundary  of  the  heart  was 
litaated  above  the  lower  end  of  the  sternum  in  three,  at  that  point  in 
OD*.  and  l^f?  llian  half  an  inch  below  it  in  one.  Again,  tlie  top  of 
tbe  wch  of  the  aorta  wiis  situated  below  the  upper  end  of  the  manu- 
knm  in  the  whole  of  six  cases  in  which  the  lower  boun<lary  of  the 
Wari  was  from  lialf  an  inch  to  au  inch  and  a  quarter  below  tlie  lower 
cadof  the  &temum.  Again,  of  seven  instances  in  which  the  top  of 
tile  ardi  waa  deep  in  the  chest,  being  more  than  an  inch  below  the  top 
of  ihn  manubrium,  in  three  the  lower  boundary  of  the  heart  was 
below  the  lower  end  of  the  sternum,  in  one  at  that  {joint,  and  in  three 
l^e  it-  Here  tlie  correspondence  of  the  upper  and  lower  boun- 
iMiM  is  rather  indicated  than  kept  up,  but  this  correspondence  can 
•sajcely  be  recognixed  when  we  compare  these  boundaries  with  each 
t)ihrT  in  thoae  cases  in  which  they  occupied  a  less  extreme  position. 
'Nmc  '  Til.) 

7T"  'f'linf  Mv?tm  the  Upper  Border  of  tlu  Heart  and  the 

Lj-rrr  L^.rni  of  ihr  Gre/it  ArUries. — The  origin  of  the  pulmonary  artery 
Bki  tli»*  top  of  the  auricular  portion  of  the  right  auricle  may  be  ro- 
poded  aa  the  upper  boundary  of  tlie  lieart  aud  the  lower  boundary  of 
Aa  gtrml  arteries.  The  highest  position  of  the  origin  of  the  pul- 
BOQary  artery  was  at  the  top  of  the  second  cartilage,  while  that  of 
l^top  of  the  auricle  was  a  little  higher  or  on  a  level  with  the  first 
■aoeL  The  lowest  position  of  the  origin  of  the  pulmonaty  artery  was 
tWKiper  edge  of  the  fourth  cartilage,  while  that  of  the  top  of  the 
aancle  waa  a  little  Ipss  low.  or  on  a  level  with  the  lower  border  of 
tka  third  5pac*».  Helwoeu  these  two  extreme  limits  the  origin  of  the 
yahaonary  artery  and  the  top  of  the  right  auricle  occupied  every 
lanKy  of  |Kwiliou,  but  their  favourite  seat  was  at  or  on  a  level  with 
teteoood  apace  and  the  third  costal  cartilage,  which  was  the  sitna- 
tov  of  UiOiO  parts  in  two-tJiinls  of  tho  instances  (30  in  4\)  for  the 
friMonavy  artery;  43  in  03  for  the  top  of  the  auriclo), 

la  tW  laajurity  of  instrinccs  thore  M-as  but  little  difterence  between 
tkba^ht  of  the  origin  of  the  pulmonary  artery  and  the  top  of  the 
l^li  aaHcle,  the  htfight  of  the  two  being  idt^iitical  in  one-fourth  of 
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the  instances  (10  in  44),  and  the  difference  in  their  height 
respectively  less  than  the  third  of  an  inch  or  the  third  of  the  b 
of  a  space  or  cartilage  in  one-half  of  them  (21  and  20  in  44). 
remaining  instances,  in  twelve  the  diflfereuce  of  the  height  of  the 
parts  varied  from  one-third  to  two-thirds  of  an  inch  or  two 
of  a  space  or  cartilage,  and  in  one  the  difference  of  their 
amounted  almost  to  an  inch.  As  a  riile,  the  origin  of  the  puln 
artery  tended  to  be  higher  in  position  than  the  top  of  the 
auricle,  the  former  part  being  the  higher  of  the  two  in  t 
instances,  and  the  latter  part  being  the  higher  of  the  two  in  fo 
instances.    (Note  10,  page  111.) 

The  varying  position,  higher  or  lower,  of  (I)  the  pulmonary  i 
(2)  the  aorta,  (3)  the  right  ventricle,  and  (4)  the  right  auri* 
relation  to  the  costal  cartilages  and  the  spaces  between  them,  a 
the  sternum  will  next  be  considered. 

The  PtUmonary  Artery. — A  knowledge  of  the  position  of  tb 
monary  artery  is  important  to  the  clinical  worker,  because  it  if 
the  surface  of  the  chest,  and  because  the  signs  afforded  by.it  i 
the  condition  of  the  cavities  and  valves  of  the  heart,  and  the  ei 
difficulty  with  which  the  blood  finds  its  way  from  and  to  those 
ties,  the  lungs,  and  the  body.  Among  those  signs  are,  the  cha 
of  the  first  sound,  whether  loud  and  sharp,  or  feeble  and  almost  i 
or  presenting  a  pulmonic  murmur ;  the  character  of  the  second  s 
whether  feeble  or  intense,  blunt  or  sharp,  or  presenting  a  d 
sound,  giving  in  quick  succession  the  aortic  and  the  pulmonic  s< 
sounds  or  the  reverse,  the  later  sound  being  the  louder  of  the  ti 

Tlie  trunk  of  the  pulmonary  artery  varied  in  length  from  1 
quarters  of  an  inch  to  two  inches  and  a  half  In  more  than  a 
of  the  instances  (17  in  46)  the  artery  was  from  an  inch  to  an 
and  a  half  in  length,  while  in  less  than  a  third  of  them  it  was  I 
(15  in  46),  and  in  less  than  a  third  of  them  (14  in  46)  it  was  f 
that  length. 

The  vertical  measurement  of  the  right  ventricle,  from  the  orig 
the  pulmonary  artery  to  the  lower  boundary  of  the  heart,  varit 
these  instances  from  two  inches  and  a  half  to  a  little  over 
inches.    The  length  of  the  ventricle  thus  measured  was  from 
inches  to  three  inches  and  a  half  in  less  than  one-half  of  the 
(20  in  46). 

The  proportion  between  the  length  of  the  pulmonary  arter} 
the  length  of  the  right  ventricle,  measured  from  above  down^n 
presented  great  variety.  In  one  instance  the  length  of  the  a 
was  nearly  equal  to  the  length  of  the  ventricle,  that  of  the  former ' 
two  inches  and  a  half,  that  of  the  latter  scarcely  three  inches  ;  ' 
in  two  others  the  vertical  measurement  of  the  ventricle  was  five  tin 
great  as  that  of  the  arter}%  the  length  of  the  latter  in  one  instance 
three-quarters  of  an  inch,  and  that  of  the  former  being  fully  four  ir 
The  average  length  of  the  ventricle  in  relation  to  that  of  the  s 
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*  K  !..  iTuvti  to  one.     As  a  nile,  the  length  of  the  pulmonary  arUay 

the  pn^portion  in  lenj^th  which  that  vessel  bore  to  tlie  von- 

iiius  in  the  whole  of  the  fifteen  instances  in  M'hich  the  It-ngth 

||pf  the  pnlmonnry  artery  was  le&s  tiian  an  incli,  the  length  of  the  riglit 

than  three  times  that  of  the  artery  ;  whih»  in  the 

•  en  in  which  the  arter>^  was  an  inch  and  a  half  in 

i^h  aini  upwiirds,  the  lent^h  of  the  right  ventricle  was  less  than 

Ihrve  times  tliat  of  the  veaseX     (Note  1 1^  page  112.) 

As  we  have  already  seen,  tlie  origin  of  the  ]>ulnionary  artery  varied 

*     1  froni  the  second  to  the  fourth  cartilage,  its  usual  situation 

Arnnd  space  and  the  ttiird  cartilage.     The  ioy  of  the  pul- 

u'iis  in  one  instance  almost  as  high  as  tlie  chivicle,  and 

iialf  of  the  cases  (25  in  63)  it  was  situated  hchind  tlie 

L»num  or  the  first  rib ;  while  in  one  case  it  was  so  low  as  to  be 

'\  un  a  level  with  tho  upper  edge  of  the  third  cartilage.     In 

than  one  half  of  the  cases  (S3  in  63)  it  was  seated  behind  the 

rir^r  .«p;icf'  or  tho  second  curtilage.     (Not^  12,  page  112.) 

Tlie  sit.tmtiitn  of  the  puhuoiiary  artery  during  its  course  is  regu- 

UleJ  by  1 1  '  uf  the  vessel  and  by  the  ])OBition  of  its  startini;- 

place  and  ■  ^ ,        kI    In  one  instance  it  was  so  high  as  to  be  entii-ely 

concealed  by  the  inftuubrium,  wliUe  in  another  it  was  so  low  as  to  be 

„. ; .  ,1 ,-  ..nvereil  by  the  third  cartilage  and  third  space.    Tlie  artery  was 

led  in  position  to  one  space  or  one  cartilage  :  thus  in  but  one 

only  occupied  the  first  space,  and  in  but  one  it  was  quite 

the  second  cartilage.    The  artery  usually  lay  behind  one 

costal  cartilage  (35  times  in  0(1),  but  in  one-third  of 

.,_    l\  in  GO)  it  extended  to  an  additional  space  or  curtihige. 

In  two-thirxls  of  tlie  instances  it  was  present  behind  the  second  carti- 

'   -    '' *■"  in  60);  in  nioi-e  than  half  of  them  it  lay  behind  the  first 

n  60),  and  in  nearly  as  many  behind  the  second  space  (32 

,  while  in  one-fouith  it  was  covered  by  the  third  cartilage  (15 

■.  und  in  one-sixth  by  the  manubrium  (9  iu  GO).     (Note   12, 

w  iicu  the  pulmonar)'  artery  Wiis  long  (it  wils  so  in  14  of  4t)  in- 
cUnres).  its  origin  ocoupied>  as  a  rule,  a  low  jH^sition.  Thus  in 
cutet!!  -:  '  ^I'l'S  the  origin  of  the  artery  was  entirely  above  the 
iQcott'i  !id  in  only  two  of  these  was  it  long,  wliile  in  seven 

it  WW  Ah**iL    Uu  the  other  hand,  in  thirty  instaiu;ea  the  pulmonary 
rv  at  the  first  part  of  it^  course  was  at  or  beluw  the  second  spacv, 
in  twelve  of  them  the  artery  was  long,  while  in  eight  it  was 
(Note  12,  page  112.) 

WrvA  of  the  Aorta. — Tlie  arch  of  the  aorta  is  not,  like  the 

iwry  artery,  visible   in  its  whole  course  from  its  root  to  its 

t,  fepirnj  hidden  at  its  root  by  tlie  right  auricle  and  ventricle. 

•iA.  sj>eak  hui-e  of  the  whole  of  the  ascending  aorta, 

^  ;i  of   it  which  comes  into  view  al>ove   the    right 

appendix  ami  Ifctween  it  and  the  beginning  of   the  pul- 

ftrterj'  and  the  arterial  cone  of  the  right  ventricle. 
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The  avch  uT  tht:  aoita,  IVmii  the  part  in  ita  course  just  spokeii 
w]iere  it  first  hecoines  visible,  to  its  luj^licst  point  at  the  origiu  of  ll 
inmiminatc  and  left  carotid  art^?ries,  varied  imich  in  length.     In  i\ 
female  subjects,  one  aged    nine  the  otlier    a    few  yeai*s    older,   tl 
arch  was  an  inch  and  a  half  in  length,  but  in  the  adult  subject 
length  ranged  frum  an  inch  and  three  Cjuarters  to  three  inches, 
arch,  measured  from  (lie  lower  to  the  higher  poiuta  just  named, 
from  just  over  two  inches  to  two  inches  and  a  half  in  length  in  ti 
fifths  of  the  instances  (19  in  47),  that  being  about  the  average 
standard  length  ;    from  an  inch  and  three  quarters  to  two  inches 
more  than  nne  fifth  (11  in  47),  and  from  two  inches  and  a  half  to  thi 
inches  in  lesn  than  two  liftlia  of  them  (17  in  47).    (Note  13,  j»age  111 

Viewed    in    proportionate   relation    to   the    length   of    the   bo( 
measured    a[>proxiniately  from    the  chin  to  the  pubea,  the    verti< 
measurement  of  the  arch  varie<i  from  one  seventli  to  one  fuurteeut 
of  the  vertic4il  meiisureuieut  of  the  hody  thus  taken,  and  in  one 
of  tlie  instances  (23  in  4iJ)  the  length  of  the  aorta  was  one  tenth 
that  of  the  body. 

In  three  instances  the  vertical  measurement  of  the  arch  of 
aorta  was  the  same  as  the  vertical  meastu'enient  of  the  right  ventri* 
taken  from  the  part  at  which  the  aorta  was  visible    to   the    loi 
boundary  of  the  organ.      In  two  instances  the  aich  was  longer  tl 
the  ventricle  in  the  proportion  of  ten  to  nine,  but  in  the  remaindj 
the  length  of  tlie  ventricle  was  greater  than  that  of  the  aorta, 
relative  proportion  varying  from  10  to  101  to  10  to  1917,  so  that 
the  last  example  the  veiitricle  was  nearly  twice  as  long  as  the 
The  average  length  of  the  arch  in  pmpurtion  to  that  of  the  r 
ventricle  was  ahout  10  to  14  (14  in  47). 

The  variation  in  the  proportionate  length  of  the  arch  of  the  aoi 
and  the  right  ventricle,  although  thus  considerable,  is  not  nearly 
great  as  the  variation  in  the  proportionate  lengtli  of  the  pulmonai 
artery  and  the  right  ventricle;  since  that  artery  varied  in  length  fr 
more  than  one  half  to  less  than  one  fifth  of  the  vertical  measuremenr 
of  the  ventricle,  while  the  arch  was  about  the  same  length  as  th^ 
vertical  measurement  of  the  ventricle  at  one  end  of  the  scale,  and 
of  half  that  length  at  the  other  end. 

There  was  some  correspondence  between  the  length  of  the  aoi 
and  that  of  the  pulmonary  artery.     Thus  the  pulmonary  artery  wi 
short.,  long,  or  of  medium  length  in  two  fifths  of  the    instances 
which  the  aorta  was  respectively  short,  long,  or  of  medium  leuj 
(13  in  33).     In  the  remaining  instances  (20  in  33)  this  strict  pro[ 
tion  was  not  maintained,  but  in  only  two  of  them  was  the  diflferen< 
in  tlie  proportionate  length  of  the  vessels  great,  the  aorta  being  loi 
while  the  pulmonary  artery  was  short. 

The  position  of  the  lower  boundary  of  the  heart  in  relation  to 
lower  end  of  the  sternum,  whether  above,  at  or  below  that  point  il 
as  a  rule,  governed  to  a  considenible  extent  by  the  length  of  the  arch 
the  aorta.   Thus  in  nine  instances  iu  which  tiie  arch  was  shorty  measi 
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iturtvomchee  or  less,  the  lower  boundaiy  of  the  heart  was  above  tbe 
'Iwrrt^ni  of  the  Bt^muia  in  seven  instances  and  below  that  point  in 
"  to.  Tlic  other  circun»slauo*>s  that  regulate  the  position  of  the  lower 
intUn*  of  ihe  heart  in  i-elation  to  the  loM'er  end  of  tbe  sU'rnuin  are 
jflutb;  (2)  tbo  diateumun  or  collapse  of  tbo  right  ventricle;  (8)  tbe 
of  tbe  sternum ;  (4)  the  important  influence  of  tlie  lugber  or 
Ipijsition  of  the  sternum,  higher  when  the  chest  is  ample,  being 
luspimtory  type,  and  lower  when  the  chest  is  nanow  and  flat, 
Id^  of  an  expiralory  tyjie;  (5)  the  higher  or  lower  position  of  the 
m  t|M  ATch  of  the  aorta  which  is  often  ruled  by  (4)  the  lower  or 
]^Biilion  of  the  sternum ;  (G)  the  extent  to  which  the  heart 
upwards  after  death  which  is  evinced  by  the  space  intervening 
the  lower  boundury  of  tlie  heart  and  the  lower  boundary  of 
W^frtml  of  the  j-tericardium ;  and  (T)  the  elevation  or  depression  of 
dianliragni,  which  is  the  most  important  influence  in  producing 
"  ively  the  elevation  or  depression  of  the  heart,  and  which  may 
aoMd  by  fa)  the  contraction  or  expansion  of  the  lungs,  or  {b)  the 
ion  or  collapse  of  the  alHlomen.  These  points  are  illustrated 
(ha  two  exceptional  case-s  just  cited,  in  which,  although  the  arch  of 
•offta  was  shoit,  the  lower  boundary  of  the  lieiirt  was  below  the 
of  lliR  lower  end  of  tlie  alernum.  Both  of  these  cases  were  qnit« 
ig  (I);  in  both  the  vertical  measurement  of  the  right  ventricle 
long,  while  in  one  of  them  that  cavity  was  distended  and  large 
both  of  them  tlie  sternum  was  short,  its  length  being  less  than 
jh«*  in  one,  wliiie  in  the  other  it  was  four  inches  and  a  half  (3); 
in  one  of  them  the  sternum  was  high,  Uie  length  of  the  neck 
only  two  inches,  that  of  the  sternum  four  inches  and  a  half,  and 
IbUoftlie  abdomen  fourteen  inches,  while  in  the  other  instance  in 
vtoeh  the  right  A'entricle  was  large,  the  sternum  was  low  in  position, 
Uie  leagtlj  of  the  neck  being  almost  four  inclieSp  that  of  the  sternum 
i0N  tltati  four  inches,  and  that  of  the  abdomen  only  t-en  inches  and  a 
kdf  (4>  In  neither  of  these  examples  was  the  position  of  the  lower 
I"  heart  lowered  owing  to  the  low  position  of  the  top  of 
_  I  in  one  of  them  that  point  was  above  the  top  of  the 
and  in  the  other  is  was  a  little  way  below  it  (5).  In  fact 
liicnce,  which  tended  to  elevate  the  lower  boxmdary  of  the 
relation  to  the  lower  end  of  the  sternum  was  more  than 
■bftt  '  '•>'  the  combined  influences  of  which  1  have  just 
al  I  Ig  in  the   opposite  direction  so  as  to  lower  the 

iafierior  borticr  ol  the  heart. 

lo  furth' r  ill!i>tnition  of  this  point,  the  influence,  namely,  of  the 
«ivirt]M-M>  ■  i:>f  the  arch  in  respectively  raising  or  lowering  the 

boiui'iai  1  -.1  ihc  heart,  we  find  that  of  seventeen  cases  in  which 
Mirta  was  long,  nu^asuring  two  and  a  half  inches  and  upwards,  in 
tlie  lov.  '  I  lary  of  the  lieait  was  below  the  level  of  the  lower 
of  tbe  -  in  four  it  was  at  that  point,  while  in  only  three  was 

H  above  Xhe  i«>wfi-  end  of  the  sternum.    The  three  exceptional  cases  in 
iha  XtiWfT  Iwiundiirv  of  the  heart  was  above  the  level  ol  the 


24 


A  SYSTEM  OF  MEblClNE. 


lower  end  of   the  stenium  were  adults  of  full  size   (1)  ;  the  riglt 
ventricle  was  narrow  and  contracted  in  two  of  them  (2) ;  and  in  two 
the  heart  deviated  to  the  left  so  that  tlie  lower  border  of  the  right 
ventricle  was  situated  t«  tlie  left  of  the  lower  end  of  the  stcruuui, 
instcjid  of  being  to  the  right,  aa  is  nana].    The  stenniiii  was  longifli 
two  of  them,  measuring  in  one  case  over  seven  inches  (3) ;  in  all  of 
them  the  sternum  was  low  in  position,  the  length  nf  the  neck  beiujj 
five   inches   and   a   halt",   four    inches,  aiul    three  inches  and  a 
respectively,  while  that  of  the  abdomen  was  in  each  instance  les 
than  fourteen  inches  (4) ;  in  one  of  tliem  the  top  of  the  arch  wi 
situated  above  the  top  of  the  sternum  (5) ;  in  one  of  them  the  s] 
between  the  lower  limit  of  the  licart  and  tlie  lower  limit  of  the  fronl 
of  the  pericardium  was  nearly  an  iuch,  while  in  another  it  was  fuUi 
half  an  iuch  io  width,  showing  that  the  U]) ward  shrinking  of  the  heai 
after  tleatli  had  boeti  considerable  (fi)  ;  and  iinally  one  of  them,  thi 
in  which  tlie  spac*^  between  the  heart  and  the  lower  rim  of  the  peri^ 
eardiitni  was  siimll,  the  stomach  was  globose  and  umch  distended 
as  to  push  the  heart  upwards  (Ih). 

In  twenty-tlirce  casea  the  arch  of  the  aorta  was  of  intermediat 
length,  or  from  a  little  over  two  inches  to  two  inches  and  a  half,  am 
in  these  the  lower  boundary  of  the  heart  was  in  equal  relative  propoi 
lion  above,  at,  and  below  the  level  of  t]ie  lower  end  of  tlie  sternum. 

It  is  evident  and  is  illustrated  liy  what  has  just  been  said  that  ii 
we  group  the  cases  as  1  have  just  donCj  according  to  the  actual  lengtJ 
of  the  arch  of  the  aorta  without  relation  to  age  or  Hie  dimensions 
the  body,  we  shall  include  some  instances  in  which  the  arch  of  th 
aorta  is  relatively  ahoi^t  or  long  with  those  in  which  it  is  res] 
tively  actually  long  or  short  I  have  thewfovo  grouped  th< 
whole  cases  anew,  and  according  to  the  proportional  length  of  tlie  aoi-1 
in  relation  to  the  length  of  the  body.  It  will  sullice  hem  if  I  say  thi 
the  results  thus  obtained  are  exactly  coiitirmatory  of  those  that  I  hn' 
just  rt'lated,  and  show  that  the  higher  or  lower  jiosition  of  the  low< 
boundary  of  the  heart  in  relation  to  the  lower  eml  of  tlie  sternui 
is  to  a  considerable  extent  governed  by  the  profKutional  shortness 
length  of  the  arrh  of  the  aorta.  'y\\v.y  show  those  results  indeed  nioi 
strikingly,  fur  the  conflicting  element  of  (1)  youth  has  U'cn  removed, 

Two  exceptional   instances   have  been  brought  into  the  group 
which  the  arch  of  the  aortn  was  long  in  proportion  to  the  length 
tlie  body,  that  were  not  included  in  the  pamllel  group  in  which  th< 
arch  was  actually  long.      In  these  two  c.xauiplea  the  lower  boundai 
of  the  lieart  was  above  the  level  of  the  lower  end  of  the  sternui 
although  the  aorta  was  proportionally  long.      The  heart  was  lit 
directly  upwards  to  a  great  extent  in  both  of  these  instances,  in  one 
them  by  ver}'  grcjit  enlargement  of  the  liver,  upwards,  as    well 
downwards,  owing  to  the  presence  of  lunlignant  disease  in  the  organ^ 
the  stenium  being  in  this  case  very  long  (6  S  inches);  and  in  the  otiier 
by   excessive  distension   of  the    stomach   nnd   intestines   owing    to 
l>critonitis,  the  sternum  in  this  instance  being  short  (4  7  inches)  and 
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^tbe  top  of  the  aorta  being  situated  in  the  root  of  the  neck,  a  third  of 
«D  inch  a)>ove  the  level  of  the  top  of  the  st-ernum  {Ih). 

Tkt  Right  Auricle. — The  right  auricle  is,  as  a  rule,  hiddtiu  from  ob- 

aerratioD  \ij  the  couch  of  lung  that  is  interposed  between  it  and  the 

ctcniom  and  cartilages.     It  comes,  however,  to  the  surface  in  cases  of 

Itfrifunlitis  when  the  eftusiou  into  the  sac  accumiilatca  in  siilticicnt 

':ty  to  pi-ess  aside  that  portion  of  lun^  with  which  the  auricle  is 

'  '  d.     With  the  exception  of  the  important  point  just  considered, 

Ihe  n^ht  auricle  cannot  be  recognized  locally  by  the  clinical  observer, 

•K-'  condition  of  that  cavity  being  in  fact  best  told  hy  the  state  of  the 

in  the  neck.     The  right  auricle,  measured  from  tlie  top  uf  its 

!i>rtion  to  its  lowest  point,  varied  in  length  from  one  inch  to 

-  and  a  half.  Its  lengtli  was  usually  frtmi  two  and  a  half  to 
lUii  a  half  inches  (in  41  of  02  instances).  In  nne-tiflh  of  the 
12  in  02)  it3  length  was  less  than  two  and  a  half  inches  ;  but 

df  of  these  were  youtliful  subjects  (7  in  12).      The  vertical 

i-ement  of  the  right  ventricle  was  longer  than  that  of  tlie  right 

'   in  more  than  two-thinls  of  the  cases  in  which  tho  comparison 

:0  in  49) ;  in  one-iiftli  of  tJiem  thi>  two  t^aviiius  were  nearly 

I   equal  length  (10  in  49j ;  and  in  one-twelfth  of  them  the 

-  longer  than  the  ventricle.     (Note  14,  page  112.) 

iicular  portion  of  the  auricle,  wliich  during  life  laps,  like  a 

■,  lo  and  fro,  from  right  to  left  and  back  again,  was  usually 

ou  the  same  level  as  the  top  of  the  right  ventricle,  the  top  of 

.ricle  being  of  the  same  height  as  that  of  the  ventricle  in  ten 

-   )ngher  than  that  of  the  ventricle  in  fourteen  instances,  and 

venty.     It  was  at  the  lower  boun<lar)'  that  the  riglit  auricle 

one  case,  in  which  there  was  fatiU  ha-morrhage,  the  auricle, 

.^  quite  insignificant  in  size,  was  only  Jialf  as  long  as  the 

ventricle  Ifsually,  however,  the  auricle  was  shorter  than  the  ventricle 
liy  from  oDe-tenlh  to  one-third  of  its  vertical  measurement  (in  20  of 
3'i  instanoes). 

Th<'  'iride,  from  the  variable  extent  to  which,  on  the  one 

ImkI  1  •  s  blood,  and  on  the  other  retains  or  parts  with  it  before, 

4aniRg,  and  al't«r  death,  and  from  its  passive  nature,  is  more  variable 
in  frirri,  mnX  size  than  any  other  cavity  of  the  heart.  This  point  will 
dlustratcd  when  the  lateral  dimensions  of  the  cavities  ai'e 


Ventricle. — Tlie  vertical  measurement  of  the  right  ven- 
relAtton  lo  the  pulmonary  artery  and  the  aorta  has  already 
^wnt  consiJcred. 

;i   Vfntriclo,  measured  from  the  origin  of  the  pulmonar)' 

.r»  lower  boundary  of  the  cavity,  varied  in  lengtli  from  two 

three  quarter*}  to  four  inches.    In  one-fifth  of  the  instances 

Ml  of  the  ventrich.'  thus  measured  was  less  than  two 

\   of  these  being  youthful  subjects  (5  in  9)  ;  in 

a  (20  in  4Gj  this  measurement  was  from  three 

iitchen  and  a  half;  aud  iu  the  remainder  it  wius 
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tliree  inches  and  a  half  and  upwards,  l>eing  fully  four  inches  in  si: 
of  them.  The  variaLIe  dinuMisions  and  i'onn  of  the  ventricle  v^*: 
be  briefly  noticed  when  its  lateral  measurements  are  considere( 
(Note  15,  page  112.) 

The  extent  of  the  vertical  measurement  or  length  of  the  ri^'ht  ventncl 
produces  a  marked  intluenee  on  the  position  of  the  lower  boundary 
the  heart  in  relation  to  the  lower  euil  of  the  sternum.  Tims,  of  the  nil 
coses  in  which  the  ventricle  was  short,  its  lower  boundary  was  aboi 
the  level  of  tlie  end  of  the  steniuni  in  tive  instances,  and  below  thi 
level  in  only  one;  whi'e  of  the  sixteen  instances  in  which  the  venlrici 
was  long,  in  ten  of  ihem  its  ijiferior  border  was  below  the  end  of  tl 
fitemum,  while  in  ouiy  s'x  of  them  was  it  a!>ove  tliat  point.  It  \i 
indeed,  self-evident  that  the  lower  borijer  of  the  ventricle  must 
lower  in  position  when  the  cavity  increAses,  and  higher  when  it  lessi 
in  size. 

The  extent  to  which  the  up]ier  part  of  the  bony  sternum  c(»vers  tl 
great  arteries,  and  the  lower  jjait  of  it,  the  heart,  is  very  variable,    II 
one  instance  the  groat  arteries  occupied  only  the  upjwr  fourth  of  tl 
sternum,  while  the  heart  occupied  its  lower  tlipee-tburtlis.     In  annth< 
instance  this  proportion  was  to  a  considerable  extent  revei*sed,  for  the 
vessels  lay  behind  the  upper  five-eichths  of  the  bone,  the  heart  il3< 
being  limited  t-o  tts  lower  three-eighths.     In  three-fourths  of  the  ii 
fitanccs  (39  in  52)  the  greater  share  of  the  aternuni  liij  in  front  oft! 
heart,  but  in  one-fom*th  the  greater  share  of  the  bone  was  given  to  tl 
great  vessels.     On  an  average,  the  position  of  the  heart  was  behim 
the  lower  four-sevenths,  and  that  of  the  great  arteries  was  beliiud  tho^ 
upper  three-sevenths  of  the  sternum.     (Note  16,  page  112.) 


(IL)  TttE  Position  op  tsie  IIeaut  and  Gheat  Vessels  feom  Sii 

TO  Side. 

JRelation  of  the  Breadth  of  the  Heart  to  the  Breadth  of  thr  CTirst.- 
The  proportionate  transverse  diameter  of  the  heart,  compared  with  tl 
transverse  diameter  of  the  chest,  varied  considerably.  Thus  in  oi 
instance,  in  which  death  was  the  result  of  hcetnorrhage,  the  width 
the  heart  was  less  than  one-third  of  the  width  of  the  chest,  on  a  le' 
with  the  lower  end  of  the  ensiform  cartilage  (3'2  to  10  inches);  while" 
in  another  instance  the  measurement  across  the  heart  was  nearly  two- 
thirds  of  that  across  the  cheat  (5-1  inches  to  8*2  inches). 

In  a  large  number  of  the  cases  observed  (3U  in  Go)  the  breadth 
the  heart  was  somewhat  less  than  one-half  of  the  breadth  of 
chest,  the  proportion  varyiug  from  10  to  4  to  10  Co  5.     In  ono-sixl 
of  the  instances  (11  in  (>"»)  the  width  of  the  heart  was  less  than  ti 
fifths  (10  to  3  to  10  to  30),  and  in  one-third  of  them  (15  in  65)  i| 
was  more  than  one-half  (10  to  5  to  10  to  02)  of  the  width  of  tl 
chest.     The  she  of  the  chest  from  side  to  side  did  not  apjK'ar  to  exel 
riflf*  any  material  influence  on  the  proportional  breadth  of  the  hcai 
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lilt  the  heart  was  more  frequently  of  the  average  proportional  width 
10  those  insUnccs  in  which  the  chest  was  of  medium  breadth  (9  to 
H  inches)  th&u  in  those  in  which  it  waa  either  wide  (10  to  12 
iackm}  or  narrow  (6  to  89  inches).  Thus,  the  heart  was  of  the 
■renige  proportional  breadth  in  five-sixths  of  the  iustauces  in  which 
Uw  chest  was  of  tlie  medium  breadth  (10  in  12);  in  one-half  of 
tliMe  io  which  the  chest  was  wide  (12  in  '22);  and  in  two-thirds  of 
tfcow  in  whiclj  the  chest  was  narrow  (19  in  31).  The  heart  was  com- 
paratively wide  and  comparatively  narrow  in  equal  numbers  in 
ihme  instances  in  which  the  chest  was  wide  (6  of  each  kind  in  22); 
while  the  or<.^n  was  more  frequently  comparatively  wide  than  narrow, 
in  those  in  which  tlie  chest  was  narrow  (wide  in  8,  narrow  in  4,  of  31). 
Gmt  distcnsiun  and  great  collapse  of  the  abdomen  produced  a  marked 
tSM3i  on  the  proportionate  width  of  the  heart  in  relation  to  that  of  the 
thttL  Thus,  in  fully  two-thirds  of  the  instances  in  which  the  heart 
WW  proportionally  narrow,  the  abdomen  was  distended  (8  in  11),  and 
tBoo^luJf  of  these  the  distension  was  very  great  (4  in  11)  ;  while  in 
mt  of  Lbe  three  remaining  cases  the  abdomen  was  large,  in  one  it  was 
(fiwodente  size,  and  in  only  one  was  it  small.  Then  the  reverse  took 
Xhcc  in  tboae  cases  in  which  the  heart  was  proportionally  wide,  since 
\-  one- fifth  of  them  was  the  abdomen  distended  (3  in  16),  and 
■v"  of  these  was  the  distension  very  great.  Distension  of  the 
I'emed  to  produce  this  effect  by  acting  in  two  directions, 
best,  by  widening  it,  the  other  u])ou  the  heart  itself,- 
Tlie  chest  is  widened  because  the  distended  abdomen 
nhii  ontwariis  on  either  sideband  elevates  the  lower  border 
-st  in  front  and  at  each  side;  and  the  heart  is  lessened 
the  distended  abdomen  compresses  the  heart  upwards  into  the 
■ntncting  apace  of  the  higher  part  of  the  cone  of  the  chest,  and  so 
iMCDi  the  amount  (»f  blood  in  the  organ.     (Note  17,  page  113.) 

Tlie  lonal  size  of  the  anterior  tmnsverse  diameter  of  the 

QMDbii  '  unricle  and  ventricle,  compared  with  that  of  the  left 

noCri  ises  a  marked  efi'ect  on  the  proportional  breadth  of  the 

lout  1^  .  n  to  the  breadth  of  the  chest.     This  might  indeed  be 

aalkiptitHl,  for  when  Uie  proportional  width  of  the  combined  right 
•uncle  and  ventricle  is  great  in  relation  to  the  width  of  the  left  ven- 
tricle, tho  right  cavititis  are  distended  with  blood,  and  the  whole 
hmui  is  conseqaently  large,  measured  from  side  to  side.  In  more 
ttai  ooo-balf  of  the  axsva  (7  in  11^)  in  wliich  the  proportional  breadth 
of  xht  b«ar1  to  iliat  of  the  chejst  was  great,  the  proportional  br^^adth 
fd  lli«  combiuf-d  right  auricle  and  ventricle  to  the  left  ventricle  in 
bout  was  v«ry  great,  tlte  former  being  about  ten  times  wider  thuu 
ihm  lalUv;  and  iu  none  of  them  waa  the  proportional  breadth  of  the 
tiflit  cnvitien  fttnnJl.  Again,  in  almost  one-half  of  the  instances  (5 
b  the  proiHirtional  width  of  the  heart  in  relation  to 
M-st  waH  Hiimll,  thu  proportional  width  of  the  right 
uuntki  aod  vitntriclo  in  relation  to  that  of  the  left  ventricle  was  also 
inal^  the  TMiio  beiug  about  10  to  4.     (Note  18,  page  113.) 
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Extent  to  ivhich  the  Heart  occupied  the  Jiit/ht  and  the  Left  Sules  of  t 
Chest — Tlie  extent  to  winch  the  heart  occupied  respectively  the  lig 
and  the  left  sides  of  the  chest  varied  much  iu  diflereut  instan 
Thus  in  one  example,  the  heart  extended  oue  inch  and  a  tenth  ti 
the  riglit  and  four  inches  to  the  left  of  a  vertical  line  drawn  down  th 
middle  of  the  sternum;  and  in  another  the  or<.'an  extended  uearl 
two  inches  and  u  half  to  the  ri*^ht,  arul  only  two  inches  and  a  *[nar 
to  the  left  of  that  line ;  while  in  two  other  instances  the  heart  occ 
pied  the  right  and  the  left  sides  of  the  chest  in  exactly  equal  p 
portions.     Thus,  taking  the  two  extreme  cases,  in  one  of  them  on 
iifth  of  the  heart  occupied  the  right  side,  and  four-tiftha  of  it  the  le 
side  of  tlie  chest;  while  in  the  other  U\\\y  one-half  of  tlie  heart  waa 
lodged  in  the  right  side,  and  less  thau  one-hulf  of  it  iu  the  h-ft  sid 
of  the  chest. 

There  was  every  gradation  of  difference  hetween  these  two  extre: 
examples.     Iu  fully  two-fillhs  of  tlie  instances  {21  in  tJ7)  oue-thitti 
the  heart  or  less  was  situated  in  the  right  side,  and  two-thirds  of  thi 
heart  or  inore,  in  the  left  side  of  tlie  chest ;  while  in  fully  two-fiftl 
of  them  (2S  in  67),  three-fifths  of  the  heart  or  less  was  seated  in  tb 
left  side,  and  two-fifths  of  it  or  more  in  the  right  side  (literally  16J 
to  10). 

In  twelve  intermediate  and  standard  instances,  the  heart  was  di 
tribuled  to  the  right  and  to  the  left  of  the  middle  line  of  the  stcrum 
in  the  proportion  respectively  of  ten  and  eighteen,  and  this  was  t; 
average  jiosiliun  of  the  organ  in  sixty-seven  hodies,  so  that  m^rl 
two-tinrds  of  the  organ  lay  in  the  left  side,  and  more  than  oue-thi 
of  it  in  the  right  side  of  tlie  chest.     (Note  10,  page  113.) 

The  inHiionccs  that  cause  the  deviation  of  the  heart  towards  tin 
right  or  the  left  side  uf  the  chest,  are  (1 )  before  all  others,  the  difleren 
in  size  of  the  light  lung  and  the  left ;  (2)  the  encroachment  upwards 
the  liver  or  the  stomach  to  an  nnusual  extent  on  the  nght  or  the  left 
aide  of  the  ehest  rcs])eetively  ;  {?>)  the  position  of  the  patient  before 
death  on  the  right  aide  or  on  the  left,  an  occuirence  that  may  take 
pinco  in  certain  rare  cases,  such,  for  instance,  as  bed-sores  and 
aftections  of  one  side  of  tlie  cheat;  (4}  the  slirinking  of  the  heart 
npwards  aftt* r  death,  as  evinced  by  the  extent  of  the  space  inler\'ening 
between  the  lower  boundary  of  the  heart  and  the  lower  boundary  of 
thi^  front  of  the  jiericardium  ;  (5)  the  shortening  of  the  aorta  ;  (b)  the 
relative  size  of  the  lieart  and  of  its  cavities,  measured  from  side  to 
side.  There  are  doubtle.ss  other  inflnencos  at  work  to  produce  the 
effect  in  question,  but  I  have  not  discovered  them. 

(1.)  Of  the  small  numlier  of  instances  ((>  in  OG)  in  which  the  heart 
8wer\'ed  very  far  to  the  left,  so  as  to  occupy  that  side  of  the  chest  t 
a  greater  extent  by  from  three  to  four  times  than  the  right  side  of  tl 
chest,  the  two  lungs  were  equal  in  size  in  one-third  (2  in  *»).  while  th 
right  lung  was  greater  than  the  left  iu  the  remaining  two-thirds.     O 
the  other  liand,  of  the  cases  in  which  tlie  heart  was  lodged  equally  in 
the  right  and  the  left  tsides  uf  the  chest  (:i  iu  tiO),  aud  those  iu  whic 
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if  Vireooly  a  little  more  to  the  left  than  the  right  side  of  the  chest 

iI.'mfiG),  tbe  two  lungs  were  of  equal  size  in  one-fourth,  and  the 

kft  iang  waa  larger  than  the  right  in  the  remainin*T  three-foiirths, 

Thw  in  none  of  the  instancca  in  which  the  heart  deviated  gi'eatly  to 

\lir  l-ft  was  the  lefl  lung  larger  than  the  light ;  and  in  none  of  those 

::i  uliN-Ji  the  heart  tended  towards  the  ripht  side  of  the  chest  was  the 

'.'Hiji  greater  than  the  left.     In   the  whole  of  the  remaining 

.«.,^.i,ct'i,  with  a  few  exceptions,  an  anal^'ous  condition  obtained,  the 

t  long  beinp  the  larger  when  the  heait  was  lodged  to  an  unusual 

CoUitnt  in  the  h;ft  side  of  the  chest,  and  the  left  lung  l>eing  the  larger 

wlwn  the  hi'art  was  lodged  to  an  unusual  extent  in  the  right  side  of 

<'M.     (Note  20,  jiage  U.S.) 

The  position  of  the  upper  surface  of  the  liver,  covered  by  the 

.  was  higher  in  the  right  side  of  the  chest  than  that  of  the 

■I  the  left  side  of  the  chest  iu  all  but  a  fraction  of  the 

d»8er\'exl   (57  in  (il).     On  an  average,   the  liver  at  this 

'■as  higher  than  tlie  stomach  by  more  thaii  half  an  incli 

In  two-tifths  of  the  cases  (25  in  CI)  the  heart  occupied 

Uw  ief I  aide  of  the  chest  to  an  unusual  extent;  of  these,  in  nearly 

tVi>4hmls  the  height  of  the  liver  in  relation  to  tljat  of  the  stomach 

WW  above  the  avemge  (14  iu  25) ;  in  nearly  one-third  it  was  below 

iiw  avenge  (7  in  25)  ;  and  iu  a  fraction  it  was  at  the  average  (3  in 

25).    Iu  all  but  one  of  the  five  instances  in  which  (he  heart  was  very 

tu  to  tlie  lefl>  the  ndative  height  of  the  liver  was  above  the  nverago. 

laooe-fourth  of  the  cases  (1-t  in  01)  the  heart  occupied  the  right 

lidtof  the  chest  to  an  unusual  extent,  and  in  nearly  three-tifths  of 

iTh-«  r.S  in  14)  the  height  of  the  liver  was  below  the  average,  while 

y  two-Bfths  of  them  (G  in  14)  it  was  alwve  the  average.    AVhen 

'  f  the  liver  encroached  to  an  unusual  proportional  extent  on 

ide  of  the  chest,  it  may  be  said  that  the  unduly-elevated 

'■  ;r ..  A  to  dis|»laee  the  heart  to  the  left.     There  were,  however, 

•-   iMtl.uble  exceptions  to  this  rule.     Thus,  iu  one  instance  the 

'     itpied  exjuully  the  right  ;ind  the  left  sides  of  the  chest,  and 

■   '  -p  of  the  liver  rose  higher  by  nearly  an  iuch  and  a  half  into 

•     1     -ide  of  the  chest  than  the  stonmcii  did  into  the  left  side  of 

ttecb<-8t.     The  reason  of  this  was  obvious.     There  was  contraction 

■C  (be  n;;ht  liuig  in  this  case,  owing  to  phthi.sis,  with  the  cHect  of 

temng  both  the  heart  and  the  liver  unduly  into  the  space  previously 

tKqmHl  by  the  riglit  lung. 

1  have  DO  after-ihath  evidence  to  show  that  the  |>ositiou  of  the 
i-..>.it  on  the  right  aide  or  the  left  during  the  period  preceding  death 
rmcij  th«  heart  to  occupy  unduly  the  right  or  the  left  side  of  the 
<haL  We  kn<.»w,  however,  that  during  life  the  lieart  fall.n  towards 
iW  nt\e  on  which  the  person  lies.  At  the  same  time  that  side  of  the 
^httlrxMindfl  le^s  <Iuring  inspiration  than  the  opposite  side,  owing  to 
t)^  irttnunt  uM'ered  U*  the  movement  of  the  ribs  that  bear  the  weight 
html,  whilo,  to  compertsate  for  the  deficient  expansion  of  the 
'-^iivBBd  aide,  tbc  free  side  of  the  cheat  expands  to  an  increased  ex- 
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tent.   After  death,  the  organs,  as  a  rule,  retain  pretty  nearly  tlie  plft< 
they  occupied  dnrintr  life,  and  the  effect  of  position  during  life 
displacing  tlie  heart  more  towards  the  right  side  or  the  left,  is  retail 
after  death. 

(4,)  When  the  heart  shrinks  npwanls,  so  as  to  leave  a  considerabl 
apace  between  the  lower  honndary  of  the  organ  and  ti)e  hiwi 
boundary  of  the /?'t>?i^  of  the  prrit-urdium,  the  heart,  as  a  nde,  1» 
more  towards  tlie  rii^ht  than  the  left  side  of  the  chest.  Thus  tl 
space  below  the  heart  was  larj»e  in  two-thirds  of  the  cases  in  wbi< 
that  or«an  bore  unnsiially  to  the  right  (8  in  12);  and  in  only  tW4 
fifths  of  those  in  which  it  buvt;  unii.susdly  to  tlie  left  (8  in  IJ)). 

(5.)  J  am  of  opinion  that  in  th'ipe  cases  in  which  the  heart  sbrinl 
thus  upwards,  and  bears  unusually  to  the  right,  the  contraction  an( 
shortening  of  the  aorta  is  one  of  the  principal  ngcntri  that  draws  th< 
apex  and  the  body  of  the  heart  to  the  riglit  slb  well  as  upwards. 

(6.)  Tlie  relative  sixc  of   tlie  heart  nnd  of  its  cavities,  meaffm 
from  side  to  side,  exercised  much  less  inthience  than  the  relative  sii 
of  the  right  and  left  lung,  and  the  relative  lieight  of  the  liver  an( 
stomach,  on  the  extent  to  which  the  heart  occupied  alter  death  ll 
right  and  left  sides  of  the  chest  respectively. 

When  the  heart  is  large,  the  lungs  necessarily  make  way  for  it, 
the  right  and  left  equally  if  the  development  of  tlie  lungs  is  equaV 
but  when  one  lung  is  expanded  and  the  other  is  contracted,  the  hi 
when  large  encroaches  more  upon  the  contracted  llian  the  expanded 
lung,  for  tliat  lung  olfers  the  least  resistance.  Tlie  stronger  influence 
of  the  greater  size  of  one  lung  overrides  then  the  weaker  influence  of 
the  sixc  of  the  heart.  But  it  is  evident  that  the  size  of  the  heart 
must  j)roduce  an  intluenc^j  supplementing  and  modifying  the  in- 
fluence of  the  greater  size  of  one  lung.  When  the  heart  is  large  it 
enhances  the  influence  of  the  greater  size  of  one  lung,  and  the  heart 
encroaches  more  on  the  side  containitig  the  contnii:ted  lung;  and 
when  the  heart  is  small  it  lessens  the  influence  of  the  greater  size 
of  one  lung,  and  the  heart  enci'oaches  less  on  the  side  containing  th 
contracteil  lung.  Thus  in  the  large  group  of  cases  in  which  tl 
heart  occupied  the  left  side  of  the  chest  to  an  unusual  extent  (1 
3'9  to  1  to  2,  in  23  in  00),  and  in  the  equally  large  group  in  whi< 
the  heart  was  distributed  in  the  average  proportion  to  the  rigl 
and  left  sides  of  the  chest  (1  t^  1-5  to  1  to  1-9  in  23  in  00),  the  heart 
was  large  in  fully  one-fourth  of  the  i*espective  instances  (0  in  2'A  and 
7  in  S:*)),  while  in  no  instance  wa«  the  heart  large  in  the  group  in 
which  that  organ  occupied  the  right  siile  of  the  chest. 

The  heart  was  small  in  two  of  the  three  instances  in  which  tl 
organ  occupied  the  right  and  the  left  sides  of  the  chest  to  an  equi 
extent.  The  heart  is  attached  at  the  centre  of  the  chest,  behind,  to  tl 
roots  of  the  lungs  by  the  pulmonary  veins  and  pulmonar\'  artvriesj 
and  above  and  in  fi*ont,  to  the  great  arteries  and  the  descendii 
vena  cava  from  which  it  is  suspended.  The  heart,  therefore,  whei 
it  does  not  bear  to  the  left  or  to  the  right  owing  to  the  greater 
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iMnze  of  the  right  or  left  luiig^  hangs  directly  downwards  from  the 
^iQi$  of  its  siispeDsion  at  the  ceutre  of  the  chestj   and  ti^ods  to 
'XTupy  a  central  posilion,  bearing  equally  to  the  right  and  to  the  left. 
Braiillk  of  (he  Vombitud  liiijht  Auricle  and  Ventricle  in  RHaticni  to 
(iat  of  On:  Left  Ventricle  an  seen  in  Front. — The  breadth  of  the  com- 
plied ri^Ut  auricle  and  ventricle  iu  relation  to  the  breadth  of  the  left 
fCDtricie  as  seen  in  front,  A'aried  from  10  to  1  to  10  to  4^.     Tlius  the 
r^t  cavities  occupied  almoet  the  whole  front  of  the  heart  in  some 
ouDples,  and  little  more  than  two-thirds  of  it  in  others.  Every  shade 
if  rahation  existed  between  these  two  extremo  instances;  but  the 
avBCWe  or  standard  proportion  l>et ween  the  breadth  of  the  right  cavities 
nd  thai  of  the  left  ventricle  in  front  waa  as  4  to  1.     (Note  21.  page 

Brtoilth  of  tk4  Rifjht  Auricle. — The  auricular  portion  of  the  right 

1.>t  r;.\»  varif^  in  breadth  from  a  little  over  half  an  inch  ("55  inch)  to 
hes  and  a  third  (2H  inch),  its  average  breadth  being  one  inch 
ar.ii  a  third  (1-3  inch).     (Note  22,  page  114) 
Tlii*  liody  of  the  right  aui'icle'  varied  iu  breadth  from  a  quarter  of 
'*,  to  an  inch  and  a  half,  it.s  average  breadth  being  four-fifths  of 
,  (8-1  inch).     (Xote  2:3.  page  114) 

itjft  edge  of  the  auricular  portion  of  the  right  auricle  extended 
**  '»f  the  left  edgf.  of  the  sternum  iu  four  instanct»a;  it  waa 
rL*r  to  the  left  than   the  right  edge   of  the  sternum  iu 
^B'  :   cases;  it  was  situated  al>out  midway  between  the  left 

^B^  ,ht  edge  of  the  sternum  iu  eight  instances;  and  it  waa 

^■^H  to  the  ni^lit  than  the  left  edge  of   that  bone  iu  fourteen. 
^nnE'24  T>.)ge  1 14) 

\  e*]g'j  of  the  right  auricle  extended  to  the  right  of  the 
^.;  of  ihe  sternum  to  au  extent  varying  from  a  qunrter  of  nn 
ail  inch  and  three-tiuurtera,  ao  that  to  tliat  extent  the  auricle 
^Jff  behind  the  right  costal  caitilagca.  The  right  auricle  extended  on 
RSa:v«nige  from  half  an  inch  to  a  little  over  an  inch  to  the  right  of 
I  thtttternnm.     (Note  2o,  page  114) 

r       T\u':  auricular  |>ortion  of  tlie  right  auricle  was  wider  than  the  body 
auricle  in  all  but  two  instances,  in  which  instances  their 
— 'i't  the  same.     A»  a  rnle.  the  auricular  portion  waa  wider 
•  Ijof  the  auricle  in  the  proportion  of  ten  to  six  and  a 
'I  to  64).  but  iu  two  instances  that  p(»rti<)n  was  nearly  tliree 
L)  wide  fuM  the  body  of  tho  auricle,     (Note  2i5,  page  114) 
proporlional  breadtli  of   the  auricular  portion  of   the  right 
v:*rff*<l    from    two-fifths    to   one-fifth  of   the  breadth   of  the 
The  width  of  the  heart  was.  on  an  average,  nearly  four 
;  .-At  aft  tliat  of  the  auricular  jKirtion  of  the  right  auricle. 
114  ) 
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The  proportional  breadtli  of  the  body  of  the  rigbt  auricle  varii 
from  about  a  fourth  (10  to  313}  to  a  uintli  (10  to  86)  of  tbe  breadth 
the  heart.     In  ont^  exceptional  ease  in  wliich  deatii  took  phice  fro 
hfcnionha^e,  the  heart  was  twelve  times  us  wide  as  tlie  right  auricl 
that  cavity  being  quite  empty.     The  width  of  the  heart  wa^,  on  ai 
average,  nearly  six  times  as  great  as  the  width  of  tlie  rij^f-ht  auricl 
(Xote  28,  page  114.) 

Breadth  of  th^  Rujht  Venlrich. — The  breadth  of  the  right  ventricle 
varied  from  tour-litths  (in  6  of  38  instances)  to  a  little  over  one-1 
(in   11  of  38  instances)  of   tbe  wdiole  breadth  of  the  heart.     T 
average  or  standard  breadth  of  the  right  ventricle  was  two-thirds 
the  breadth  of  the  heart   (10   to  15),  and  in  one-half  of  thr;  cas 
observed  the  pmportional  width  of  the  right  ventricle  in  relation 
that  of  the  heart  was  above  (19  in  38),  and  in  one-half  of  theni-i 
was  below  that  avcra^jc  (19  in  38).     (Note  21),  page  114.) 

The  breadth  oi'  the  arterial  cone  of  the  riglit  ventricle  a  little  wa; 
below  the  origin  of  the  pulmonary  artery  varied  from  four-Hftlis 
two-fifths  of  the  breadth  of  the  riglit  ventricle  at  ita  middle,  tb 
average  width  of  the  arterial  cone  being  nearly  three-fifths  of  thai 
of  the  body  of  tbe  right  vcutricle.  As  a  rule,  when  the  body  of  the; 
right  ventricle  was  wide  or  narrow  in  relation  to  the  heart,  the  arteri 
cone  was  res]iectively  narrow  or  wide  in  relation  to  the  body  of  th 
right  ventricle.     (Note  liO,  page  114.) 

The  vertical  diameter  or  length  of  tbe  riglit  ventricle/  measured 
from  the  origin  of  the  pulmonary  artery  to  the  lower  boundary  of  that 
cavity,  was  somewhat  shorter  than  the  transverse  diameter  or  breadth 
of  the  ventricle  in  one-sixth  of  the  cases  (5  in  30).  In  the  rest  ot 
them  the  length  of  the  right  ventricle  was  greater  than  its  bread 
In  one  iustance  tlie  length  of  the  ventricle  was  to  its  breadth  as  1 
to  10,  but  tbe  average  or  standard  measurement  of  the  length  to  tin 
breadth  of  that  cavity  wa.s  as  4  to  3.     (Note  31,  page  114.) 

The  breadth  of  the  right  ventricle  in  relation  t^  that  of  the  riglit 
auricle^ below  its  auricular  portion  varied  from  10  to  1*4  to  10  to  5*2, 
the  average  proportion  being  10  to  3.     (Note  32,  page  1 14.) 

The  actual  breadth  of  the  right  ventricle^  in  adults,  withoui 
distinction  of  sex,  varied  from  two  to  four  inches.  In  three-fifths  of 
them  tlie  width  of  the  ventricle  was  from  three  to  three  and  a  ludf 
inches  (in  14  in  24) ;  in  one-fifth  of  them  it  was  above  three  and  a 
half  inches ;  and  in  two-liffchs  of  them  it  was  less  than  three  inclies. 
(Note  33,  page  115.) 
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^  The  rif^ht  ventricle  is  al>out  hiilf  aii  inoli  uairower,  and  tho  right  nuricle  is  about 
bnlf  &n  inch  wiiler  tlinn  the  m^iunr^^tnenU  of  those  cavities  giveu  in  this  Hrticle,  for 
tbe  reuon  stated  iu  the  Toot^noto  at  pnge  31. 

•  As  the  breadth  of  the  body  of  tho  right  ventricle  i»  iibout  half  an  inch  narrower 
than  the  mcosarementH  of  that  cavity  given  in  this  article,  for  the  reason  stnted  in  thi 
foot-note  at  page  31,  the  actual  relation  of  tlte  traniverso  diameter  or  width  of  the  Inidy  ( 
the  right  ventricle  here  stated  to  that  of  the  eonus  arUritaits,  and  to  the  vortical  diamet4 
or  IcD^th  of  the  ventricle,  h  half  an  ineli  narrower  than  the  proportioual  meosaremeiil 
here  Kiven. 
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iBOMUtttancethe  right  ventricle  extended  further  to  the  right  than 
tfitkleft  of  a  vertical  line  drawn  down  the  middle  of  the  sternum, 
kl  u  every  other  instance  the  ventricle  extended  more  to  the  left 
thukto  the  right  of  that  line  In  one  case,  nine-tenths  of  the  right 
tratride  was  situated  in  the  left  side  of  the  chest,  and  only  one-tenth 
of  it  in  the  nght  side ;  hut,  on  an  average,  the  ventricle  extended 
iwrij?  three  times  farther  to  the  left  than  the  right  of  the  middle 
lifte  (27  to  10).     (Note  34,  page  115.) 

Tlie  limits  of  the  body  of  the  right  ventricle  and  of  its  arterial  cone 
ue  indicated,  (1)  to  the  left  by  the  position  of  the  longitudinal  furrow 
liUpeeB  the  ventricles ;  and  (2)  to  the  right  by  the  position  of  the 
taanrane  furrow  between  the  right  ventricle,  including  the  right 
•%e  of  the  origin  of  the  pulmona^  artery  and  the  right  auricle,  in- 
dodii^  its  auricular  portion. 

(1).  Asa  rule,  the  inter-ventricular  furrow  takes  an  oblique  direc- 
tioa  outwards,  or  to  the  left  from  above  downwards,  so  that  the  ven- 
tricle occupies  a  wider  space  below  than  above  (in  26  of  39  instances). 
IftB  small  number  of  cases  (6  in  39)  the  reverse  takes  place,  and  the 
feiow  tends  inwards,  and  then  outwards  with  a  peculiar  double  curve 
tt  it  descendsw    In  these  instances  the  right  ventricle  was  in  a  state 
of  contraction,  and  the  left  ventricle  was  exposed  to  a  large  extent, 
ttule  in   thosr   in  which  the  septum   inclined  markedly  outwards 
teing  its  descent,  the  right  ventricle  was  distended  so  as  to  cover  nil 
tat  %  small  portion  of  the  left  ventricle.    The  greatest  inclination  of 
tite  longitudinal  furrow  to  the  left  was  one  inch,  and  ita  greatest 
tadination   to   Uie  right  was  half  an  inch  (*45  inch).     (Kote   35, 

In  one  instance,  a  case  in  which  the  right  ventricle  was  contracted, 
lie  longitudinal  furrow  in  its  descent  curved  to  the  right,  and  the 
bodlj  of  the  right  ventricle  towards  its  left  border  was  completely 
itedHufi  by  the  stemmn  ;  but  in  ever}'  other  instance  that  cavity  was 
OBvend  in  front  to  a  greater  or  less  extent  by  the  cardiac  costal  carti- 
l^in.  to  the  left  of  the  lower  half  of  the  st^?nuinK  In  a  small  pro- 
partioD  of  the  cases  (6  in  36)  the  right  ventriule  lay  behind  the  costal 
rmTtiltgefl  from  end  to  end,  from  the  sternum,  namely,  to  the  ribs  to 
vUch  they  are  united ;  and  in  half  of  these  (3  in  6)  the  ventricle 
otended  to  the  left.  l>eyond  the  cartilages  and  behind  the  ribs.  In 
&e  ai^ofity  of  the  cases  (19  in  36)  the  longitudinal  furrow  extended 
cvther  up  to  the  ends  of  the  cartilages,  a  Uttle  beyond  them,  or  half 
Minch  or  leu  to  the  right  of  them,  so  that  in  all  these  cases  the  cardiac 
iHtfligee  oovered  the  right  ventricle  almost  or  quite  from  end  to  end. 
In  Uie  remaining  instances  (17  in  36)  a  consiilerable  portion  of  the 
CBliltgeii,  varying  from  less  than  an  inch  to  more  than  an  inch  and 
•  kdf  (7  to  17  iuch)  extended  beyond  the  right  ventricle.  (Note  36, 
W«  115.) 

Tbe  body  of  the  right  ventricle,  starting  from  a  vertical  line  drawn 
rfown  th«  middle  of  the  Btemum,  extended  to  the  left  in  all  the  cases, 
bvm  A  little  over  half  an  inch  (6  inch)  to  almost  four  inches  (3*8  iuch). 
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Between  these  two  extreme  iustnnees  tlaere  was  every  shade  of  differ- 
ence.    In  the  great  majority  ol  llie  cases  (35  in  52)  the  right  ventricle] 
extended  from  one  inch  and  a  half  to  two  inches  and  a  half  to  tL( 
left  of  the  middle  line  of  the  sternum,  and  behind  the  cardiac 
lages.     (Xote  137,  page  115.) 

(2).  ^  The  transverse  or  right  auriculo-ventricular  furrow  was  situ- 
ated to  the  right  of  the  right  edge  of  the  lower  portion  of  the  sternuiDi 
and  behind  the  right  costal  cartilages,  in  fully  two-thirds  of  the  cast 
(3Q  in  51),  at  that  edge  in  a  fraction  of  thcni  (3  in  51),  and  to  the  left] 
of  that  edge,  and  therefore  behind  the  lower  portion  of  the  sternum,  inl 
one-fourth  of  them  (12  in  51).     In  one  instance  the  right  auriculo-] 
ventricular  furrow  extended  an  inch  and  a  tliird  (1*3  inch)  to  the  righl 
of  the  right  edge  of  the  sternum,  so  as  to  lie  behind  the  right  cosi 
cartik<^es  to  that  extent,  and   in  live  instances  its  right  limit  wj 
situated  behind  the  middle  line  of  the  sternum.     Iktween  these  twi 
extreme  limits  there  was  every  gradation  in  the  position  of  the  rigl 
auriculo-ventricular  furrow. 

The  left  edge  of  the  auricular  portion  of  the  right  auricle  gives, 
a  rul«,  very  nearly  tlie  position  of  the  right  edge  of  the  arterial  cone 
the  right  ventricle,  where  it  is  about  to  end  in  the  pulmonary  artei 
The  right  edge  of  the  arterial  cone,  starting  from  the  triscupid  orifice 
invariably  inclines,  as  it  ascends,  from  right  to  left.     There  was  ooi 
aiderable  dilTereuce  in  the  degree  of  its  inclination,  which  was  nieasui 
by  the  distance  between  the  right  limit  of  the  auricido-ventricuh 
furrow  and  a  line  drawn  downwards  from  the  right  edge  of  the  pi 
monary  artery.     The  right  edge  of  the  arterial  cone  swerved  as 
ascended  from  right  to  left  in  one  instance,  a  man,  to  the  extent 
two  inches,  and  in  another,  also  a  man,  to  that  of  a  little  over  half 
inch  ('6  inch).     There  %vas  every  variety  of  inclination  between  th< 
extreme  instances,  but  in  the  gieat  majority  of  cases  (34  in  51) 
curved  line  of  the  right  border  of  the  arterial  cone  bent  dowuwi 
with  an  inclination  from  left  to  right  of  from  an  inch  to  an  inch 
a  half,  the  boundarj'  line  starting  above  from  the  right  border  of  the 
origin  of  the  pulmonary  artery,  and  ending  below  in  the  auriculo- 
ventricular  furrow.     (Note  38,  page  115.) 

lireadih  aiid  Position  of  th  c  Pidmonnry  Artery. — As  the  origin  of  the 
pulmonary  arteiy  is  the  point  of  convergence  towards  which  the  right 
ventricle  propels  its  blood,  this  is  the  natural  place  for  examining  the 
position  of  that  artery.  The  pulmonary  artery  forms,  i  ndeed,  the  pointed 
apex  of  a  triangle,  the  body  of  which  is  constituted  by  the  fi-ont  of  the 
right  ventricle,  its  base  by  the  lower  lioimdary  of  that  cavity,  restini 
on  the  central  tendon  of  the  diaphragm,  its  left  side  by  the  lon^itudii 
furrow,  and  its  right  side  by  the  auriculo-ventricular  furrow.* 

The  breadth  of  the  pulmonary  artery  varied  from  a  little  over  hi 

>  Tlietmnsvewe  farrow,  which  is  the  apparent  boundAry*line  between  thf  rifiht  auric 
and  thi'  n};ht  rcntriolo,  is  about  hnif  an  inch  to  ihe  right  ol  tho  ical  bouudar^T'lii 
between  thube  cAvitiea.     See  note  nt  ittisfi  31. 

'  Or  rather  by  a  line  half  au  inch  to  the  left  of  the  furrow.     8e«  not«  at  page  82. 
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^^^■('G  inch)   to  a  little  umler  an  inch  and  a  half  (1*45  inch). 

HMbi  tbeae  two  extreme  limits,  both  of  which  occurred  in  men, 

Bmr  »m  every  kind  of  variation  in  the  breadth  of  the  artery.     The 

Piidth  of  the  artery  depended  as  much  on  the  amount  of  blood  that  it 

L  b^fpened  to  contain  as  on  the  natural  size  of  the  vessel.     In  one- 

hind  of  the  cases  (18  in  45)  the  breadth  of  tJie  artery  varied  from 

nree^quarters  of  an  inch  to  less  than  an  inch,  and  of  those  three  were 

lojtuid  four  were  young  people;  and  in  one-third  of  them  (17  in  45) 

the  breadth  varied  from  an  inch  to  an  inch  and  a  quaiter,  and  of  these 

the  jOQnge^it  "was  a  girl  of  16,  the  re^t  being  adults.     The  pulmonary 

arteiy  was  wider   than  the  aorta  in  twenty-seven  eases,  narroAver 

tkftB  the  aorta  in  eleven,  and  of  the  same  width  as  the  aorta  iu  six. 

(JfoCc  39.  pa^^e  115.) 

In  one  instance  the  right  border  of  the  pulmonary  artery  at  its 
«igiii  lay  two-thirda  of  an  inch  to  the  left  of  the  sternum,  and  in 
aMiher  it  was  covered  by  tlie  sternum  to  the  extent  of  an  inch, 
CO  that  a  mere  rim  of  the  artery  ('25  inch)  appeared  in  the  second 
Idt  BpAce.  Between  these  two  extreme  instances  there  was  every 
liil^tii  of  difference  in  the  position  of  the  origin  of  the  pulmonary 
aiter^"  to  the  right  or  to  the  left. 

In  two- thirds  of  the  cases  (31  in  45)  the  puljiionary  arteiy  was 
■itBat«d  partly  behind  the  sternum,  and  partly  behind  the  npper 
cailOagea  and  spaces  to  the  left  of  the  sternum  ;  but  in  one-tliird  of 
tkna  (14  in  45)  the  vessel  lay  entirely  to  the  left  of  that  bone,  and 
•'I  the  upper  Bjiaces  and  cartilages. 

.  ihooe  instances  in  which  the  artery  lay  completely  to  the  left  of 
9teranm,  in  three-fourths  (II  in  14)  the  right  border  of  the  vessel 
OD  a  line  with  or  a  little  beyond  the  left  l>order  of  the  bone,  and  in 
tfae  nnnainder  (3  in  14)  it  was  placed  from  onc-tbird  to  two-thinls  of 
sa  Such  to  the  left  of  that  bone.  Of  the  instances  in  widch  the  art<.'ry 
1*5  pMiJy  l»eldnd  the  sternum,  partly  behind  the  cartilages  and  their 
^mtrm,  in  all  but  oue-iifth  (6  iu  31)  the  vessel  was  situated  to  a  greater 
CXieBt  behind  the  epace^  than  tlie  sternum.  Iu  no  single  instance  was 
Um  artery  entirely  covered  by  that  bone.  In  the  large  jnajority  of  the 
,  ibcivforo,  the  greater  part  (in  25  of  45  instances),  or  the  whole 
k  of  45  iustancea),  of  the  artery  bore  to  the  left  of  the  sternum 
irrrp'rd  itself  behind  the  upper  costal  cartUagcs  and  their 
!  he  first  cartilage  to  the  third  space.   (Note  40,  page  115.) 

f.r/t   Ventricle. — The  breadth  of  the  left  ventricle  as 
:      where  it  extends  from  the  septum  between  the 
lo  the  left  border  of  the  heart,  varied  froiu  almost  half  an 
'!!>  to  almost  an  inch  and  a  half  (1'4  inch).     The  average 
ventricle  w/Ls  four-llfths  of  au  inch  (8  inch).     The  pro- 
idth  nf  the  left  ventricle  at  its  anterior  aspect  boi^ 
whole  heart  varied  from  less  than  one-tenth  ('OS 
u-   (ban   three-tenths  (32  to  10).     As  a  rule,  when  the 
;uTtuul]y  narrow,  it  was  also  proportionally  narrow  in 
ii  (41  tlio  breadth  of  the  heart ;  and  wJiea  the  ventricle  waa 
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actually  wide,  it  was  also  proportionally  wide  in  relation  to  tha 
breadth  of  tlie  heart.  The  exceptions  to  this  rule  are  so  few  tham 
I  need  not  give  the  details  here.     (Note  41,  page  116.)  ■ 

Position  of  the  Apex  of  ike  Heari, — The  line  of  junction  of  the  fourtlfl 
and  tifth  ribs  to  their  cartilages  ia  a  landmark  of  some  clinical  isoM 
portance,  fur,  aided  hy  knowledge,  this  line  may  be  pretty  nearljl 
ascertained  during  life.  A  downward  bow  is  made  by  the  descending 
cnrves  of  those  ribs  and  of  their  cartilages,  and  their  junction  nauallji 
corresponds  to  the  deepest  part  of  the  bow.  The  left  boundary  of  thd 
heait  at  the  apex  was  situated  in  one  instance  an  inch  to  the  leftj 
and  in  another  instance  an  inch  to  the  right  of  the  junction  of  thfl 
fourth  or  fifth  rib  to  its  cartilage;  in  five  cases  out  of  forty-two  thia 
left  boundary  was  at  that  junction,  in  eighteen  it  extended  to  the  lefil 
of  it,  and  in  six  it  was  seated  to  the  right  of  it.  I 

The  relation  of  the  lower  anterior  edge  of  the  upper  lobe  of  theleM 
lung  to  the  apex  of  the  heart  is  a  point  of  clinical  value.  TM 
septum  between  the  upper  and  lower  lobes  is  situated  a  little  wajl 
to  the  left  of  the  apex  of  the  heart,  and  this  portion  of  the  upper  lobjd 
is  detached  as  it  were  from  the  body  of  the  lung  and  dips  downwardd 
and  forwards,  so  that  it  may  devote  itself  to  the  protection  of  th*^ 
apex  around  which  it  is  folded,  being  situated  outside,  behind  and  in 
front  of,  above  and  slightly  below  the  apex.  A  sraaU  tongue  of  lung, 
the  existence  of  which  I  pointed  out  in  1844,  frequently  interposes 
itself  between  the  front  and  under  surface  of  the  apex  and  the  walls 
of  the  chest.  This  tongue  of  lung  and  the  adjoining  structure  of 
the  lower  portion  of  the  upper  lobe  play  backwards  and  forwards 
•with  the  forward  and  backward  play  of  the  apex  of  the  heart.  When, 
the  apex  comes  forward  towards  the  ribs  and  spaces  during  the 
traction  of  the  ventricle,  the  tongue  of  lung  retracts ;  when  the  apea 
retracts,  the  tongue  of  lung  expands  ;  and  thus  those  two  structi 
interchange  with  and  adapt  themselves  to  each  other  during  the  move-' 
menta  of  the  heart  and  the  lungs.  This  tongue  of  lung  that  thus 
laps  round  and  in  front  of  the  apex  was  present  in  two-fifths  of  the 
series  of  cases  under  observation  (24  in  Gl),  was  absent  in  one-half  of 
them  (31  in  61),  and  was  just  indicated  in  the  form  of  an  inward 
curve  in  one- tenth  of  them  (6  in  61).  This  tongue  was  strongl|W 
marked  in  one -third  of  the  instances  in  which  it  existed  (8  in  24)|)H 
was  slightly  marked  in  another  third  {9  in  24),  and  was  of  inter- 
mediate form  in  the  remaining  third  (7  in  24).  Besides  these  in- 
atances,  this  tongue  was  present  in  eighteen  additional  examples  in  my 
possession  :  in  one-half  of  these  it  was  large  and  pronounced  (9  in  Ift)^ 
in  four  of  them  it  was  of  medium  size,  and  in  four  it  was  small        ^| 

During  and  after  death  the  apex  contracts  in  one  direction,  or" 
upwards  and  to  the  right  towards  the  centre  of  the  heart,  and  the  left 
lung  retracts  in  another  direction  or  to  the  left  The  heart  is  there- 
fore more  exposed  after  death  than  during  life.  This  especially  applies 
to  the  apex  of  the  heart  As  a  rule,  however,  in  these  cases,  the  apex 
and  the  adjoining  portion  of  the  heart  are  still  covered  to  a  certain.^ 
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aM  by  lung  (in  34  instances  out  of  58).    In  two  of  these  instances 

iiiiaDg  covered  the  heart  from  the  apex  towards  the  sternum  to  the 

atom  of  two  inches  and  a  half,  but  In  the  rest  of  them  the  extent  of 

kag  in   front   of  the  apex  varied  in  breadth  from  an  inch  and  a 

nvter  to  the  tenth  of  an  inch.     In  one-sixth  of  the  cases  (9  in  58) 

In  edge  of  the  lung  was  on  a  line  with  or  crossed  the  apex,  and  in  one- 

knalh  of  them  (15  in  58)  it  was  situated  to  the  left  of  the  heart,  so  as 

lo  expose  the  apex.  The  space  thus  left  between  the  lung  and  the  apex 

rui«d  from  one  inch  to  the  eighth  of  an  inch.     (Note  42,  page  116.) 

Tkt  Breadth  and  Position  of  the  Ascending  Aorta. — The  breadth 

of  the  ascending  aorta  varied  from  half  an  inch  to  an  inch  and-a- 

<^r45),  its  average  breadth  being  nearly  one  inch  (.96  inch), 

43.  page  IIG.) 

The  aoita  was  usually  narrower  than  the  pulmonary  artery,  (in  27 

<d  44  c«aes),  but  it  was  sometimes  wider  than  that  vessel  (11  in  44), 

aad  in  a  few  instances  (6  in  44).  the  two  arteries  were  of  equal 

Ltuadth-   When  the  aorta  was  less  than  an  inch  in  width,  it  was  very 

wider  than  the  pulmonary  artery  (in  2  of  36  cases) ;  but 

tlie  aorta  was  an  inch  or  more  in  breadth,  it  was  more  often 

Um  wider  of  tlte  two  arteries,  in  the  proportion  of  nine  to  eight. 

(KoCe44.  page  116.) 

The  ftscending  aorta  was  completely  covered  by  the  sternum  in 
wwrly  one  half  of  the  cases  (19  in  45),  and  of  these  instances,  in 
ODe-ihtrd  the  artery  was  central  (6),  in  one-third  (6)  it  inclined  to 
tfe*  right,  and  in  one-tliird  (7)  it  inclined  to  the  left. 

-     one-third    of   the  cases    (15  in  45)  the  ascending  aorta  was 

\*i-  to  a  greater  or  less  extent  to  the  right  of  the  sternum,  and  in 

(  (beee  the  exposure  of  the  artery  to  the  right  was  great,  the 

<«>*<M«  Miery  being  brought  into  view  in  one  case  in  which  there  wa« 

execMive  distension  of  the  abdomen. 

In  ooe-fourth  of  the  cases  (11  in  45),  the  ascending  aorta  was 
paxtiollj  visible  t4j  the  left  of  the  sternum,  but  in  only  one  instance 
dfcd  ike  lireftdth  of  the  |)ortion  of  the  artery  thus  exposed  amount  to 
wmm  then  the  third  of  an  inch.     ^Note  45,  page  116.) 

Tht  Ptmiion  oftht  **  Moot  of  the  Aorta,"  ^  indiiding  the  Orifice,  Valvt^ 

'  1  Wf«  aiopCrd  thf  tf>rrn  **  mot  of  the  ftorta  **  st  the  taggeelioQ  of  Mr.  Heinhall  kdiI 
«eli  tb*  ■ffff^nl  '>f  r>r.  Sharppy. 

*  B*  Titin*  c<)rirctlr<1cfligniite«  the  ralrea  of  the  heart  under  the  term 

**tyt:  II  *•  valrr,"  fi>1ilinf(  doors,  thua — *'  ralralse  aemiluiiarea,"  *'  Tal* 

flls»iinii'«.  TJiiviiiiT  in  quu  iinDalum  TeDositin  dirisemnt."  SenRc  (Hlnicturo 
^OtaBiV  ilMihhiit  of  the  Tftlree  of  the  heart,  iis^s  the  terms  "  ralvnln  tricnvpidaJeB, 
iita^^  tt  «i;^(n4«i ;"  end  Dongl&a^  in  his  tranalation  of  Wtnalow,  descriDcii  the 
** Ob'Vfid TmlrcA,**  tho  "mitral  vit]ve«,"  and  the  "semilunar  valree.** 

NfwVM  apparently  th«  first  tn  speak  of  the  auricnlo-TcntricnUr  Talrra  in  the 
■Bb*r.   nader  the  name  rc^iK-ctivvly  of  "  Talrule  mitralo  "  and  •'TalTule 

^  lAi  the  ground,  hmK  previously  recnffiiised  by  auatomiats,  that  the  flaps  of 

«f  tboa*  Tmlir<«  arc  attach*^  tu  a  valvular  ring. 

IW  ^w'^'fc  wtrnl  ••valve"  ha»  been  applied  by  fnnincors  and  in  mmmon  UM  to  the 
m^^^tmt  M  *  vhot#>,  for  preventing  the  baiklbw  ol  fluid,  aud  not  to  one  or  other  of 
lb  ^M  «i0paaiAg  tbat  roechaniam.  1  hare  therefore,  here  and  elaewhere,  spoken  of 
IWiiiliMp^*"!*  ^^  ^^*  aortic  or  pulmonic  vaivo,  and  not  of  the  eemiluoar  valves. 
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and  Sinuses  of  th^e  Aorta. — I  possess   only  seven  illustrations  of  tl 
position  of  the  root  of  the  aorta.     They,  however,  show  the  aoi 
valve  ill  a  variety  of  situations,  and  as  the  anatomical  i-elations 
thti  "  root  of  the  aorta  "  to  the  root  of  the  pulmonary  artery,  and  to  thi 
visible  portion  of  the  ascending  aorta  are  very  definite,  it  is  easy 
infer  the  position  of  the  aortic  valve,  when  we  know  that  of 
pulmonic  valve^  and  that  of  the  ascending  aorta. 

The  ascending  aorta,  aa  it  mounts  upwards,  curves  iirat  to  therigl 
and  then  to  the  left.     The  upper  and  lower  ends  of  the  curve  bear 
tlie  left,  and  the  centre  of  the  curve  bears  to  the  riglit.    When,  thei 
fore,  the  visible  portion  of  the  ascendiun;  aorta  is  situated  far  to  tl 
Itjft  or  far  to  the  ri>;ht,  tho  sinuses  and  valve  of  the  aorta  are 
situated  far  to  the  loft  or  far  to  the  ri*(lit,  their  bearing  being  alwaj 
more  to  the  left  tlianthatof  the  ascendin«r  aorta.  The  lower  bound 
of  the  pulmonic  orifice  corresponds  with  the  upper  boundary  of  t 
aortic  oriHce  at  the  Junction  of  the  anterior  and  the  left  posterior  fla 
of  the  aortic  valve.     Nearly  one  half  of  the  root  of  the  jnilniona 
artery  is  situated  just  above  the  left  posterior  aortic  sinus,  and  mo 
than  one  half  of  it  extends  to  the  left  of  the  root  of  the  aorta.     ~ 
rout   of   the   uurta  extends    obliquely  downwards  to    the    extent 
about  one  inch   Udow,  and   fully  half  an  inch  to  the  left  of 
pulmonary  arteiy,  the  extent  being  greater  or  less  in  accordance  wi 
the  oblique  diameter  of  the  root  of  the  aorta. 

In  one  instance  the  greater  part  of  the  ant-crior  aortic  sinus  w 
situated  behind  the  second  left  sjiace  fron*  its  upper  to  its  lower  bouD 
ary,  while  tlie  renminder  of  the  root  of  the  aorta  was  covered  by  i 
left  border  of  the  sternum.  In  this  case  the  ascending  aorta  occupi 
the  left  half  or  three-fifths  of  the  sternum,  the  right  side  of  that  bo 
being  occupied  by  tlie  descending  cava,  and  the  pulmonic  valve  w 
situated  entireJy  to  the  left  of  the  sternum  behind  the  second 
tilage  and  the  upper  third  of  the  second  space. 

In  another  instance  the  right  border  of  the  right  posterior  sin 
of  the  aorta  was  present  in  the  third  right  sj>ace  close  to  the  rig 
edge  of  the  sternum,  and  the  whole  of  the  rest  of  the  root  of  t' 
aorta  was  covered  by  the  right  three-fifths  of  the  sternum,  its  1 
two-fifths  being  occu]^ied  by  the  arterial  cone  of  the  right  ventricl 
lu  that  case  the  whole  heart  lay  more  to  the  right  than  to  the  left  of 
the  median  line,  the  ascending  aorta  extended  four-fifths  of  an  inch 
to  the  right  of  the  right  edge  of  the  sternum,  and  four-fifths  of  the 
origin  of  the  pulmonary  artery,  which  was  on  a  level  with  the  third 
cartilage,'"w^as  covered  by  the  sternum.  ^ 

In  the  first  of  these  two  cases,  the  situation  of  the  ascending  aort^B 
and  that  of  the  origin  of  the  pulraonaryartery  were  high  and  much  to  th^ 
left,  and  the  situation  of  the  root  of  the  aorta  was  correspondingly 
aUo  high  and  much  to  the  left,  In  the  second  of  them,  the  asceu'" 
ing  aorta  and  tlie  origin  of  the  pulmonary  artery  were  low  in  situ 
tion,  and  were  placed  very  far  to  the  right ;  and  the  root  of  the  aon 
was  also  low  in  situation;  nnd  was  placed  very  far  to  the  rights 
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Of  tie  renuuning  five  instances,  in  two  the  root  of  the  aorta  waa 

tax  one-tiflh  of  its  breadth  in  the  second  left  space,  and  for 

of  ita  breadth  behind  the  sternum  on  a  level  with  the 

Bd^msand  the  third  cartilage.     lu  two  other  cases,  the  propor- 

ti  the  root  of  the  aorta  behind  the  sternum  and  to  the  left  of 

boDe  vas  al)Out  the  same  as  in  the  two  cases  just  quoted ;  bat 

aae  of  them  ic  was  situated  behind  the  third  leil  cardJage  and  the 

ipper  third  of  the  third  left  space ;  while  in  the  other  instance  it  was 

1^  ]awer,  being  on  a  level  with  the  lower  border  of  the  third  car- 

liue;  the  third  space,  and  the  upper  border  of  the  fourth  cartilage. 

ne  root  of  tlie  aorta,  including  as  I  have  said,  in  that  term  the 

Tilve,  and  sinuses  of  the  artery,  was  oblique  in  direction  in 

Its  longest  or  oblique  diameter  ranged  from  one  inch 

to  ftbnost  an  inch  and  a  half  (1*4) ;  its  vertical  diameter  varied  from 

'8  incli  to  1*05  inch;  and  its  transverse  diameter  fix»m  -8  inch  to  12 

indk     In  three  instances  the  transverse  and  vertical  measurements 

w&n  equal ;  in  two  the  transverse  diameter  exceeded  the  vertical ; 

ttid  m  two  the  vertical  diameter  exceeded  the  transverse. 

Altbough  the  observation  of  the  actual  position  of  the  root  of  the 

aorta  in  health  has  been  limited  to  the  seven  cases  just  examined,  yet 

ve  axe  able  to  infer  ita  proximate  position  by  the  knowledge  already 

ffHarniH  of  the  situation  of  the  right  edge  of  the  ascending  aorta, 

md  of  that  of  tha  origin  of  the  pubnonar)'  artery.     The  origin  of  the 

pldBoaary  artery  was  in  one  case  as  high  as  the  upper  border  of  the 

wucmd  cartilage,  and  in  another  it  was  as  low  as  the  upper  border 

«C  the  fourth  cartilage.    In  the  former  case  the  root  of  the  aorta 

mauX  haw  been  on  a  level  with  the  second  cartilage  and  the  upper 

portkm  of   the  second   space,  M-hile  in  the  latter  case  it  must  have 

Wd  on  a  level  with  the  fourth  cartilage  and  the  upper  portion  of  the 

taith  apace.     The  usual  position  of  the  origin  of  the  pulmonary 

arioy  was  behind  the  second  space  or  the  third  costal  cartilage,  and 

IImi  vnal  position  of  the  root  of  the  aorta,  following  in  the  wake  of  its 

ion  great  artery,  must  have  been  on  a  level  with  the  third 

and  the  third  space.      The  average  situation  of  the  root  of 

iIm!  aorta  nwni  tJierefore  have  been  on  a  level  with  the  lower  portion 

o(  tbe  third  cartilage  and  the  third  space.      In  the  seven  cases  just 

*tanimfrft,  I}m^  ri^ht  edge  of  the  ascending  aorta  was  situated  on  a  line 

Intbarigl '  '  edge  of  the  root  of  the  aorta,  to  an  extent  vary- 

iag  from  :>  an  inch  to  more  than  half  an  inch.     In  the 

■Bie  iastaoces  the  Ictt  edge  of  the  ascending  aorta  was  situated  on  a 

fake  to  the  right  of  the  left  edge  of  the  root  of  the  aorta,  to  an  extent 

wpug  from  one-third  (3  inch)  to  three-fifths  of  an  inch.     The 

rrtrnt  to  which  the  ascending  aorta  bore  to  the  right  in  relation  to 

lit  not  of  tbp  aorta  was  governed  by  two  circumstances  :  (1)  the 

iyii  to  which  the  ascending  aorta  was  situated  to  the  right  or  to 

^kft:  and  (2>.  the  distension  or  collapse  of  the  artety.     (1)  The 

>m  of  tlicr  Aorta  was  situated  further  to  the  left  in  relation  to  the  as- 

aorta,  when  the  position  of  the  ascending  aorta  was  far  to  the 
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left  than  wlien  it  was  far  to  the  right.  (2)  The  root  of  the  aorta  wi 
further  to  the  left  in  relation  to  the  ascending  aorta  when  the  breadt 
of  the  artery  was  great  owing  to  distension,  than  when  it  was  smi 
owing  to  collapse. 

In  one  instance,  a  case  with  great  intestinal  distension,  the  whol< 
of  the  asceudin",'  aorta  was  situated  to  the   right    of   the   sternui 
and  in  that  instance  the  greater  portion  of  the  root  of  the  aorta  mu 
have  been  also  situated  to  the  right  of  the  sternum.       In  anothi 
instance,  the  ascending  aorta  was  situated  to  the  extent  of   moi 
than  one  half  of  its  breadth  to  the  left  of  the  sternum,  and  in  tl 
instance,  the  greater  portion  of  the  root  of  the  aorta  must  hai 
been  also  situated  to  the  left  of  the  sternum. 


Anterior  aspect. 


Posterior  aspect  of  the  heart. 

Fig.   1. — Showing  the  pulmonic  and  aortic  valves  closed  ;  the  tricaspiJ  and  nit 
oritices  open.      Period  of  the  dxtutoU  of  the  ventricles. 


In  one  half  of  the  cases  (19  in  45),  the  whole  of  the  aorta  wi 
covered  by  the  sternum,  and  in  most  of  these  the  greater  part  of  tl 
root  of  the  aorta  must  have  been  also  covered  by  the  sternum,  bi 
its  left  border  must  have  usually  passed  a  little  to  tlie  left  of  th 
bone,  being  situated  behind  one  of  the  cartilages  or  spaces  close  to  tl 
left  edge  of  the  sternum. 

Under  these  circumstances   the  average  or  standard  position 
the  root  of  the  aorta  must  liave  been  behind  the  left  two-thirds 
half  of  the  sternum  on  a  level  with  the  third  cartilage  and  the  tliii 
space,  it«  left  border  being  placed  behind  and  below  that  cartilage 
its  articulation  to  the  sternum.     (Note  46,  page  IIG.) 
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ium  of  tht  Aortic  Sinuses,  and  the  Flaps  of  th4  Aortic  Valve} 
fllie  aortic  orifice  looks  towards  the  apex  of  the  ventricle  in  a  direc- 
tothe  left,  downwards,  and  slightly  forwards.  The  aspect  of  the 
U  therefore  oblique,  its  obliquity  being  usually  quite  as  great 
aborve  downwards,  as  from  left  to  right.  When  the  heart  bears 
taly  to  the  left,  the  downward  obliquity  of  the  aortic  orifice  is 
than  when  it  bears  unduly  to  the  right. 
'The  root  of  the  aorta,  including  the  aortic  orifice,  ralve,  and 
simiaes,  projects  forwards,  in  front  of  the  mitral  valve  and  the  cavity 
of  the  leifl  ventricle,  so  as  to  interpose  itself  between  the  orifice  of 
the  polmonary  artery  above  and  the  tricuspid  orifice  below.  The 
toot  of  the  aorta  thus  separates  those  two  openings  from  each  other, 
eemia  arUriosiis  being  situated  iu  front  of  it.     When  a  section  is 


t      OhiwJBt  tho  pulinouic   aud   nurtic  oriticea  open  ;   th«  trionapiil  and  mitml 
onfiCM  ftliut  *  Period  of  the  tq^atoU  of  itiu  ventriclui. 


through  the  auricles  across  the  base  of  the  heart,  so  as  to 
opMe  the  four  great  openings  of  the  heart,  the  pulmonic,  the  aortic, 
ud  the  trica6pi<l  orifices,  viewed  in  their  natural  position,  are  seen 
•ownge  th«Tn«*»1vfsin  a  lino  from  above  downwards,  the  mitral  orifice 
him  titi:  'ud  the  lower  half  of  the  aortic  and  the  upper  two- 

4ni  of  r  'pid  orifice.     This  line  is  not,  however,  straight,  but 

hKHoewhat  convex,  the  convexity  looking  backwards,  so  that  the  pul- 
and  tricuspid  orifices  which  are  situated  at  the  upper  and  lower 
of  the  line  are  somewhat  in  advance  of  the  aortic  orifice, 
oocupies  the  central  position.      When  the  line  of  the  three 
r  tt  looked  at  in  front,  it  is  seen  to  take  an  oblique  direction 
above  downwards,  and  from  right  to  left,  the  pulmonic  orifice 
t  &M  Figv.  1.  2,  and  3. 
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at  the  upper  einl  of  the  lino  being  situated  partly  behind  and  cbiefl; 
to  the  left  nt'  th«  luft  edge,  of  thi;  sternum  at  the  aecoml  left  cartiJ 
and  space,  and  the  tricuspid  orifice  being  situated  behind  the  righl 
half  of  tlie  sterniim  at  its  lower  portion. 

Th4^.  *'  Aortic  Vc^fllmk"  or  Litcrvalvidar  Sjxicc  of  the  Left  Venti 
^Wheu  the  semilunar  llaps  of  the  aortic  valve  meet  together  so  as 
shut  the  aortic  aperture,  they  fall  hackwaids  into  a  short  space  thi 
1  have  described  in  my  "  I^Iedical  Anatomy  "  under  the  name  of 
*'  intervah'ular  space  of  the  left  ventricle."     I  have  here,  however, 


'10,  3. — Aortic  valve  shut,  wen  in  tlic 
aortic  vestibule  of  the  loft  vontricle, 
which  jiarts  ftre  ex|M>scd  hf  cutting  ft 
flan  in  ihc  nnterior  riisn  nf  tbo  mitral 
valve  (uid  piuuiiig  it  backwards. 


Fir..    4.— OthtT  half  of  tho  heart  i*] 
Minted  iu  Fig.  £,  showing  the  loitral  aaj 
tri<;iispid  valvei)  ami  the  fleshy  Mptni 
()>)  with  tt.8  continuation  in  thd  form 
B  "  tibrous  Bi'pluni,"  which  ia  ah 
in  the  companion  figure 


the  suggestion  of  Dr.  Sharpey,  adopted  the  appropriate  name  of  tl 
"  aortic  vestihule  "  for  this  space,  which  is  well  seen  iu  the  preparatioi 
from  which  Fig.  3  was  taken,  in  which  the  semilunar  flaps  of  tl 
aortic  valve  are  seen  through  an  opening  cut  iu  the  anterior  flap  < 
the  mitral  valve.  The  aortic  vestibule  bends  forwards  and  to  the  rigl 
from  the  upper  i)aH  of  the  left  ventricle,  and   forms  the  channi 
between  the   cavity   of  that  ventricle  and  its  outlet  at  the  aorti< 
<||ertnre.     The  walls  of  the  aortic  vestibule  are  rigid  and  unyieldinf 
and  it  therefore  retains  its  size  during  every  stage  of  the  action 


ri0iM(#  and  the  orifice  of  the  pulmonary  artery  are  in  front  of  it ; 
trimspid  valve  and  right  auricle  are  to  the  riglit  of  it ;  and  the 
tnd  ralvB  and  left  auricle  are  behind  it.  During  the  ventricular 
when  the  left  ventricle  is  of  full  size,  the  aortic  vestibule  is 
aanovtt^t  portion  or  bent  neck  of  the  ventricle,  and  it  then 
the  fla|)8  of  the  closed  aortic  valve  which  fall  back  iuto  its 
rfty.  During  the  ventricular  systole^  on  the  other  hand,  when  the 
itride  has  completely  contracted  upon  its  contents  so  as  to  present 
•hoost  solid  mass,  the  aortic  vestibule  moves  downwards  and  to 
kr  *  ~  -  U  tlip  apex,  and  becomes  the  widest  part  of  the  small 
II     _  ly,  ajid  tlie  presence  of  this  space  then  allows  the 

\ttive  tu  remain  closed  up  to  the  end  of  the  systole  by  the 
of  the  blood  on  its  anterior  flap, 
nhe*  aortic  vestibule,"  as  Mr.  Marshall  suggests,  is  a  short  conus 
motuM,  innoe  it  corresponds  in  relative  position  and  function,  tliough 
ta  A^^e  or  sixe,  or  in  the  structure  of  its  walls,  to  the  conus. 
of  the  right  ventricle,  immediately  behind  which  it  is 
These  two  analogous  parts  take  opposite  directions  in 
to  each  other,  and  respectively  to  the  ventricle  from  which 
y  <|ilixi|;  and  tlie  great  artery  to  which  they  proceed.  The  right 
aritriimiA  ascends  with  a  bearing  to  the  left,  and  curve-s  back- 
rdf  to  end  in  the  pulmonary  artery;  while  the  aortic  vestibule  or 
€ffnu»  aritrmstu  ascends  with  a  bearing  to  the  right  and  bends 
nrda  to  terminate  in  the  root  of  the  aorta.  Those  two  great 
following  the  direction  of  the  conus  arteriosus  from  which 
f  nspactivi.-l  ,  cross  each  other  in  their  onward  and  up- 

\A  Qoorae,  to  :  -  pulmonary  artery  i)ruceeds  backwards  to  the 

and  tlien  to  the  right,  while  the  ascending  aorta  proceeds  for- 
li  to  tbe  right  and  then  to  the  left   If  the  two  cavities  be  looked 
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which  Figs.  3  and  4  have  been  taken.     The  muscular  sephim  (d) 
in  fact,  converted  at  this  region  into  a  fibrous  septum ;  but  while  tl 
muscular  septum  separates   the  two  ventricles,  the  fibrous  seplt 
separatee  the  left  ventricle  from  tlie  right  auricle  as  well  as  from  tl 
top  of  the  right  ventricle.     Higher  up  this  fibrous  septum  is 
verted   into  the   central  fibro-cartilage,  which   corresponds  to 
central  fibro-eaitllage  and  bone  of  the  lieart  of  the  ox  (Fig.  6), 
which  is  converted  into  bone  in  a  human  heart  in  my  possessic 
The  central  fibrocartilage.  as  may  be  seen  in  Fig.  2,  forms  a 
bond  of  connection  between  the  tendinous  rings  of  the  mitral  an 
tricuspid  orifices,  the  central  or  inner  angles  of  the  mitral  and  ' 
cuspid  valves,  tie  right  posterior  sinus  of  the  aorta,  and  the 
vestibule.    It  also  gives  insertion  to  muscular  fibres  from  the  left 
the  right  ventricles  (Fig.  6  a),  which,  sweeping  round  from  the  left 


Tta,    5. — Showing   the  tntiscular  fibrt'U  uiiiavelU-J  of  the  left  and   ri^^it  vienl 
B,  Fibres  from  the  left  umi  ri^^bt  VfintrtdcH  goliig  \n  tha  cential  tibro-cartiUgi 
the  heart,  and  formittg  a  jiortion  of  the  septum. 

the  right  respectively,  blend  together  toward  the  base  of  the  postei 
longitudinal  furrow,  so  as  to  form  short  central  bands  of  fibres,  wl 
dip  forwanla  at  right  angles  to  the  circular  fibres,  deepening  as  th4 
advance,  enter  and  go  to  form  the  septum  and  end  in  the  central  fil 
cartilage,  which  gives  origin  to  numerous  muscular  fibres,  to  the  inl 
auricular  septum,  and  the  right  and  left  auricles.  During  theventrici 
systole  tlie  central  fibro-carlilago,  and  with  it  the  aortic  vestibule 
all  the  adjacent  |)arts,  ave  drawn  downwards  and  to  the  left  towards 
apex  by  the  contraction  ol"  the  ventricular  fibres  inserted  into  the 
dinous  ring  and  especially  into  the  central  fibro-cartilago,  which  thi 
!:iecome3  the  focus  and  movable  pivot  of  the  heart,  which  binds 
ther  all  those  important  parts  and  gives  to  them  a  common  mcvemi 
The  setting  of  the  orifice  of  the  aorta  is  muscular  anteriorly  and 
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the  kll,  And  fibrous  posteriorly  and  to  the  right.  The  muscular  setting 
it  tatdt  b>'  the  anterior  half  of  the  base  of  the  left  ventricle,  and  the 
filbnraa  setting  by  the  anterior  cusp  of  the  mitral  valve  and  its  con- 
tinnatimi  towards  tlie  Ifft.  auricle,  and  by  the  central  fibro-car- 
tiki^  During  the  diastole  the  anterior  cusp  of  the  mitral  valve 
dirides  the  ventricle  into  two  portions,  each  -with  its  own  aperture, 
•n  Ulterior  or  aortic  portion,  out  of  which  the  blood  pours  during  the 
(▼stole  through  the  aortic  oritice,  and  a  posterior  or  mitral  portion,  into 
Tklch  the  blood  flows  during  tlie  diastole  through  the  mitral  orifice. 

There  is  one  antt^Mor,  and  there  are  two  posterior  and  lateral  aortio 

lyinses.    The  riglit  or  anterior  coronary  artery  springs  from  the  an- 

(oior  sinns^  and  the  loft  or  posterior  coronary  artery  from  the  left 

nor  sLnu.s.      The  right  posterior  sinus  is  sometimes  called  the 

ronary  sinua     Owing  to  the  obliquity  downwards,  forwards, 

to  the  right  of  the  orifice  of  the  aorta,  the  right  posterior  flap  of 

aortic  valve  is  much  lower  in  position  than  the  other  flaps.    Thus 

lower  boundary  of  that  Bap  was  in  two  instances  half  an  inch 

lower  than  the  lower  boundar}'  of  either  of  the  other  flaps.    In  another 

fltiinple,  in  which  the  aorta  was  far  to  the  right,  the  lower  edge  of 

right  posterior  cusp  was  only  a  quarter  of  an  inch  lower  than 

of  the  left  posterior  cusp,  but  it  was  half  an  inch  lower  than  the 

T  edge  of  the  anterior  cusp. 

root  of  the  aorta  is  buried  in  the  centre  of  the  heart,  and 

therefore  incircled  by  all  the  cavities  of  the  heart  and  the  two 

p  great   vessels.    The  crescentic  edge  of  the  anterior  sinus  is 

hcd  throughout  lo  tlie  central  fibro-cartilage  which  forma  the 

it   of   the   interventricular    septum.      The  anterior  sinus   is 

wcred  in  front  by  the  contix  arteriosvjt  and,  higher  up,  on  the  right 

'"  ,to  a  varying  extent,  by  the  auricular  portion  of  the  right  auricle, 

on  the  left  side  by  the  pulmonary  artery. 

The  left    and    right   halves    respectively  of  the   right  and   left 

poatttiur  flaps  of  the  aortic  valve  are  attached  at  their  junction,  and 

•fcwg  their  lower  border  to  the  anterior  cusp  of  the   mitral  valve, 

•wl  to  the  aponeurosis  that  is  continuous  with  that  cusp.     At  this 

ntuation  the  two  posterior  sinuses  of  the  aorta  are  in  front  of  the 

^       (Figs.  3  and  4.) 

half  of  the  left  posterior  sinus  is  attached  at  its  root  to  the 

i.tr  base  of  the  left  ventricle,  and  is  covered,  going  from  right  to 

-t  by  tU*^,  auricular  portion  of  the  right  auricle,  and  then  by  the 

•r  right  wall  of  the  puhuouary  artery.     The  junction  of  the 

r  to  the  left  posterior  flap  of  the  aortic  valve  is  usually  a  little 

it  of  the  junction  of  the  posterior  and  the  left  anterior  flaps  of 

inc  puimooary  artery,  so  that  a  pin  thrust  through  that  artery  at  the 

joaetioii  of  the  flaps  in  question  into  the  aorta,  appears  about  the 

tcath  of  an  inch  behind  the  junction  of  those  aortic  flaps;  but  in 

one  iaitAnce  the  pin,  thus  inserted,  pierced  through  the  junction  of 

the  Bortio  flaps  as  well  as  through  that  of  the  pulmonic  flaps.     The 

lift  or  posterior  coronary  artery  at  its  origin  is,  in  one  of  my  prepara- 
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tions,  '25  iTich  from  the  left  edge  of  the  left  posterior  cusp,  and  '4  u 
from  itg  right  edge,  and  1  believe  it  will  be  found  that  this  represei 
the  usual  position  of  the  orijijin  of  the  artery. 

The  relations  of  the  right  posterior  sinus  of  the  aorta  are  of 
markable  extent  and  iui]>ortance.     The  centre  and  right  side  of 
root  of  that  sinus  is  tinnly  att-achedto  or  incorporated  with  the  ceni 
fibro-cartila^'c  and  lil>roua  suptuni  of  the  heart  that  crown  the  inl 
ventricular  septum.  To  the  left  of  this  attachment  to  the  fibro-cartili 
the  right  aortic  sinus  is  united,  as  we  have  Just  seen,  to  the  ant 
cusp  of  the  mitral  valve,  and  it  is  seated  in  front  of  the  left  auric 
To  the  right  and  in  front  of  this  att^ichinent,  it  iH  closely  connf 
witli  the  inner  or  left  angle  of  the  tricuspid  valve.     The  right  wi 
of  the  right  posterior  sinus,  as  it  advanctjs  to  join  the  right  edge 
the  anterior  sinus,  is  covered  first  by  the  inner  or  left  wall  of  t1 
right  auricle,  and  finally  by  the  inner  or  posterior  wall  of  the  ai 
cone  of  the  right  ventricle. 

This   right    aortic  sinus  is   thus  closely    connected   with   CT( 
important  part  of  the  heart,  except  the  pulmonary  artery.     The  rij 
and  left  ventrirle,  the  right  and  left  auricle,  the  mitral  and  tricus] 
valves  are  all  of  them  attached  to  or  in  contact  witii  it ;  and 
central  fibro-cartilago   of  the  heart,  aa  we  have  seen,  with    whi< 
the  base  of  tiiis  sinus  is  incorporated,  acts  as  a  tie  that  binds 
gether  the  allied  movements  of  those  parts.*     Tlie  descending 
cava  also  comes  into  contact  with  the  upper  portion  of  this  sinus. 

Mr.  Tliurnaiu   brought   into   notice,   thirty-three  years   ago, 
extensive  and  important  bearings  of  the  sinuses  of  the   aorta, 
especial  relation  to  aneurism  of  tlmse  parts. 

It  is  customary  for  authors  on  anatomy,  following  the  original* 
error  of  the  great  Valsalva,  imfortuuately  repeated  by  Mr.  Thurnam, 
and  more  recently  by  that  great  anatomist,  Henle,  to  describe  tl»e 
aortic  sinuses  as  being  two  of  them  anterior,  and  one  pijsterior.  I 
have  examined  the  heart  in  situ  in  many  bodies,  with  regard  to  this 
point,  and  I  have  always  found  those  sinuses  and  the  corresponding 
flaps  of  the  aortic  valve  in  the  position  I  have  described,  one  being 
anterior,  and  two  posterior.  A  little  consideration  ns  to  the  known 
relation  of  these  sinuses  to  other  parts,  the  position  of  which  is  well 
ascertained  and  admitted,  will  show  that  two  of  these  sinuses  are 
posterior  and  lateral,  and  that  only  one  of  them  is  anterior. 

The  right  and  left  [losterior  Jiaps  of  the  aortic  valve  are  attached 
in  about  an  equal  dt^gree  to  the  anterior  mitral  cusp,  as  is  shoi 
in  drawings  and  many  hearts  now  around  me,  and  in  Dr.  Jol 
Kcid's  figure.'  Tlie  anterior  cusp  of  the  mitml  valve  is  on  a  lei 
with  the  posterior  wall  of  the  root  of  the  aorta,  and  it  is  therufc 
impossible  that  either  of  the  aortic  sinuses  that  are  attached  to 
flap  can  be  situated  at  the  anterior  aspect  of  the  aorta ;  they  mm 
indeed,  both  be  posterior  in  position.    Again,  while  the  right  or  anterii 


p  Fie.  4. 
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lift  of  AoAtomy,"  vnl.  i.  p.  588.    See  also'Figft.  1.  2;  auil  S. 
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nrtery  arises  from  the  anterior  aortic  siniLs,  the  left  or  poa- 

iiiry  art*?ry  arise.s  from  the  left  posterior  sinus;  and  while 

'   I  \' advftnces  to  the  right  of  the  pulmonary  artery,  the 

■3  to  the  left  behind  the  pulmoimiy  artrry.     Further, 

f,  h'ft  coronary  artery  is  nearer  tu  tlie  left  or  anterior 

^y  than  to  the  right  or  posterior  edge  of  the  left  posterior 

fintis.    I  might  adtluco  other  points  in  illustration  of  wluit  I  have 

fedraocfid,  but  these  facts,  which  spf;ak  for  themselves,  are  suflicient,* 

The  error  has,  I  believe,  arisen  and  been  perpetuated  from  the  cus- 

lom  of  examining  these  sinuses,  not  when  the  he^rt  is  in  situ^  but 

H  has  lieen  removed  from  the  body.     If  the  right  ventricle  with 

ftTtcri.al  conr.   niid  tlie  ventricular  septum  are  carefully  i-enioved 

lout  disturbing  the  ])Osition  of  the  heart,  and  witliout  injuring  the 

tcnur  wail  of  thu  aorta  at  its  origin,  the  true  position  of  the  aortic 

insw  and  of  the  ila[)s  of  the  aortic  valve  may  be  readily  observed. 

Tlie  right  and  left  posterior  aortic  sinuses  advance  forwards  on 

(ide,  and  finally  curve  gently  inwards  and  forwards  to  complete 

sle  of  the  aorta  by  uniting  at  either  end  with  the  anterior 


,*  Ttl«fcltm*»  nriginal  dnwisf?  (V.  Opcffi,  tab.  ii.  fig.  1  ;  sec  Fig.  A),  in  vhieh  tlie 
U)<|  left  posterior  ainuses  with  their  rMpcotive  coronary  arteries  are  i-eprcsenled 
of  tii«  rout  of  the  AortA,  gireii  not  a  front  hat  a  aide  view  of  tho  aortic  arch. 
9  which  tliU  drawing  was  takeu  fibowa  the  out  t-ud  uf  the  vosscl,  and  lou 
mnovt-d  fr<nii  the  biKlvaml  pliucii  upon  iLs  ri^ht  aide.  The  *fTect  of  thiB 
ivvvU'be  to  place  the  anterior  and  Iffl  jtubtorior  t<inut>«K,  i-ach  with  its  coruuiuy 
"irtajt  vti  thv  iQunv  imtcrior  plane.  )*  if?,  b  is  a  rrdncod,  copy  of  a  similar  drawing  of  the 
ndi  at  lh«  atirU  ufirr  it«  removal  from  the  hody,  given  by  Lowir  (Trnctatiis  dc  Corde, 
iA.  t  ti^.  4)  in  wliioh  the  two  coronary  arteries,  at  in  Yaltalva'a  drawing,  spring 
ba  ttkc  front  of  ihft  nxit  of  the  aorta. 

3(««riT  aH  the  >'■■  Mhe  root  of  the  aoita  that  hove  been  taken  from  the  actual 

Wy,  titt  aTtrry  '  "■  (rcriucfd  copies  of  scvcroJ  of  which  dniwings  are  given 

Wlwl,  rr|iT«- "■  in  the  position  that  1  have  dweribt'd,  two  i){  th<ini  being 

fMtaiariii  interior,  and  the  right  posterior  Hinua  bein^  the  loweiit  of  the 

lirweBini*'  .  in  Ti^tlcmiuin'j*  '"Tahnla  Aituiiannti,"  platu  xii.  (fJK.  e)  ; 

Jtliii  lUI!  »  "Atmi.'ii.y,  vol.  ii.  ]i.  283  (fig.  F) ;  Charlca  Bell's  F.ngravings  ol  the 
iitcries  u)>  ii  (tier  r.> ;  Mr.  Quain's  '*  Anatomy  of  the  Arteries,"  anterior  view,  fig.  3, 
,  hitexlriii.  (figs.  H  i)  :  rirogolTs  "  Anatomin  Topographic*," 
K  I.  M  y)  ;  nnd  Dmun'B  '*  'I'opogrHi'bisch-Anoioniii^ch  AIIob" 
;  reiiiiccd  figiitf  <i  the  aorta  in  Attn,  Trjirewrit.'*  one  anterior 
g),  but  ho  givrs  a  ieiics  of  drawings  of  the  heurt  and  aorlA 
t'lidy  (one  of  whirh  I  havt>  given  ou  a  reduced  scale,  Kic.  l>). 


V; 

«y.... 

iftartlxsrrM 
«fl  of  which  the  aiuubeii.ani  rcpreaeutcd  and  described  as  being  two  anterior  an^  onii 

rirrigni  and  Pcnac  in  former  times,  and,  as  I  hare  said  aljove, 
rutui  nnd   IJ'rile  in  our  own  day,  hare  as  a  mlo  describwi 
'  i  *i  ■   ■  '  •■rrcspninlingcoionrtry  arteviM  na  bf-ing  anterior, 
Vil  aai>  of  t'  '  tf  of  a  corounr)'  artery,  as  being  ponterior. 

Oathfotli  Ivina  di-acriWd  the  left  coronary  nrtiryna  arising 

9hm  brhiod  thn  {Hmtfrior  vulvifw     Suine  auihors  giro  contraiiictory  descriptions  of  Uio 
•vapa  «if  the  con>ni»tv  «rt4'Ti^«.     Thus,  Winylow  in  one  pac^igi-  sn\ft  that  thi-ru  arc  two 


lawaii  aite 
«fcib<Wb 


aitenca, 

ore  ip 


^ilUrttod  anteiiorly,  thcoih>Tpof,ieiioily"{vol.  ii.  p.  3)  ; 
it  "one  of  the  vessels  lies  towaitU  tho  right  hand, 


,.,•  anterior  third  part  of  the  circumference  of  the  aorta. 

'  vol.  ill.  p.  152)  wivH  that  the  leltcoroiiarj"  artery  aiises  froin 

the  aorta  ;  bnt  elsewhere  (p.  fil)  he  ttates  that  two  of  tho 

1  il  and  the  Ibinl  i*  Ttosturiur,  and  thai  the  right   and  left 

.  abtive  the  two  nntenoT  valves. 

ac^rurale  liiiiirt,  "  hlemeotft  Pbysiologinr,"  Ui.  84&,  speaking  of  tlie  aortic  valve. 
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ii  readily  exposed  by  pressing  aside  the  auricular  appendix.  It 
ntlier  difficult  to  say  "which  of  the  two  posterior  sinuses  comes 
ianrard  to  the  greater  extent  at  their  points  of  attachment  to  the 
nterioreinus;  I  think,  however,  tliat  the  right  posterior  siuus»  which 
wmtilj  goes  by  the  name  of  the  posterior  sinus,  comes  forwanl  to  a 
(Mter  extent  than  tite  left  posterior  sinus,  which  usually  goes  by  the 
auM  of  the  left  anterior  sinus.     (Note  46,  p.  116.) 

Tkt  Foiiiion  of  the  Mitral  Valve. — In  seven  instances  the  size  and 
MitioD  of  the  mitral  valve  are  given,  and  in  three  of  them  accurate 
iiiiili  of  its  structure  are  represented.  These  jminta  are  further 
flhitnted  by  preparations  and  dissections.    (Note  46,  p.  118.) 


f^  1— Calfii  be«rt  bvilrnl,  Mhowiug  ibe  aortic  ^c)  ftcd  miimi  (u)  orifices  tlirown 
bta  Mia  by  thv  rmnoval  of  the  mitral  v&Ivp,  the  lower  a  Wing  tlio  otriitral  tibro- 
■mfliKv,  s  the  Uiciiii|itd  orifir-«,  oiid  f  tUo  orifice  of  the  puliuonary  artery. 


IWKtdnf;  of  the  mitral  orifice  is  muscular  in  ita  two  posterior 
AM^  aod  fibrous  in  its  anterior  third.  In  these  respects  the  mitral 
mJ  Aortic  orifices  Imlance  each  other.  The  setting  of  the  mitral  oritice 
ii  ymwnilpr  behind,  while  that  of  the  aortic  orifice  is  nnisculur 
inffmt,  the  two  openings  being  separated  by  the  interposed  nnterioi 
l^oT  tbc  mitral  valve  and  '\\»  short  fibrous  continuation  to  the  two 
BMenor  aortic  sinuses,  and  by  the  central  fibm-cartilage  of  the 
L*rt.  When  tlie  heart  is  Iwilcd  for  n  sufhcient  length  of  time 
tCTpo«*Hl  fibrous  partition  softens  iind  separates  from  its  attach - 
iM,  fttul  ''  — ^ic  and  mitral  apertures  are  thrown  into  one  large 
t»;  'C  Fig.  0).    The  base  of  the  ventricles  then  pre- 

ihree  great  apertures,  Uie  tricuspid,  Uie  pulmouic, 
mil  I  ■  -  ■    -i^ 

IT.  P 
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The  apparatus  of  the  mitral  valve  occnpies  the  whole  of  the 
terior  part   of   the   left   veutride,  and   wheii  its  antc*rior  walls 
removeil,  the  whole?  of  thia  apparatus  \a  brought  into  view. 

The  anterior  cusp  or  finp  of  the  uiitrol  valve  is  alone  visible  in  oi 
of  the  three  drawin^^s  giving  the  aiiatuinical  details  of  the  valve,  whi 
iu  the  two  otliere  the  lower  border  of  the  posterior  cusp  is  Ukewi 
broui'lit  into  \iuw. 

The  wliole  apparatus  of  the  valve  takes  an  oblique  direction  frot 
right  to  left  and  downwards.  The  riglit  end  or  base  of  the  apparoti 
of  t!ie  valve  corresponds  with  the  junction  of  ihc  left  auricle  with  tl 
left  ventricle,  and  its  left  end  correspotuls  with  the  interior  of  the  a] 
of  the  k'ft  ventrifla  The  apparatus  of  tlie  valve  thus  forms  a  loi 
triangle,  its  base  beinc;  at  the  bise  of  the  vcutrirle,  its  apex  at  tl 
apex  of  the  ventricle,  its  upper  side  being  slightly  curved  upwat 


1"^^^ 


Fio.  7. — Showing  Wiv  rtiitrul  oiiluv,  the 
anterior  flap  of  tho  iiiitrul  vqIvc,  aiid 
the  riglit  ami  left  jKJitterior  Rups  t>f  the 
aortic  valve     Diaalole  of  the  veiilridra. 


Flo.  8.— Systulo  of  the  left  Tenlricl*. 


or  outwards,  and  its  lower  side  being  slij^ditly  bent  inwards  or  upwi 
at  its  middle.  TJie  flaps,  the  tendinous  cords,  and  the  papilli 
muscles,  winch  are  connected  by  the  cords  to  the  flaps,  form  tl 
three  component  ]Mirts  of  the  valve.  (Figs.  7, 10,  11,  12,  and"  Medici 
Anatomy, "  Plate  YI.) 

The  convex  base  of  the  anterior  Hap  of  the  mitral  valve  is  attach* 
on  the  one  hand  to  the  junction  of  the  left  ventricle  to  the  left  auricll 
and  ou  the  other  to  the  roots  of  the  right  aud  left  posterior  flaps 
the  aortic  valve.     This  attacluneut  uf  the  mitral  to  the  aortic  valvi 
is  effected  through  the  fibrous  structure  that  extends  from  the  base 
one  valve  to  the  bnsc  of  the  other,  and  by  the  central  fibro-cartiUij 
of  the  heart,  which   forms  a  triple   bond  of  connexion  that  ties  tl 
mitral,  the  tinrtir,  nud  thr  tricuspid  valves  to  each  otlier.     (Tig.  2.) 
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Vthm  the  mitral  valve  is  shut,  the  anterior  flap  of  the  valve  pre- 
«  convex  edge,  shaped  like  a  horseshoe,  which  falls  back  upon 
tad  fita  like  a  lid  into  the  posterior  flap  of  the  valve,  which  flap,  being 
OHDealic  in  shape,  presents  a  concave  edge.*  Each  flap  adapts  itself 
Id  the  other  by  a  notched  lip,  made  tip  of  smnll  hemispherical 
icca.  The  eminences  of  one  lip  fill  up  the  notches  of  the  other 
These  eminences,  thus  seen  on  the  auricular  surface  of  the  valve, 
'Us  when  seen  on  its  ventricular  surface,  and  as  these  cells  are 
led  with  blood  when  the  ventricle  contracts,  and  are  exactly 
nuuntaioed  in  their  places  by  the  tendinous  cords  and  papillary 
■asrles,  the  distended  cells  or  eminences  at  the  opposite  lips  of  the 
Tthre  adapt  tliemselves  to  and  press  against  each  other  during  the 
Vfstole,  BO  as  to  shut  the  valve.     (Figs.  2,  9,  10,  12.) 


f*i  ♦.  —  Mitral  T»liri;  ^hiii  ;  nuriciilnrsur- 
km-  aarvrior  or  couvrx  atKi  pontrrior 
«  onrtatic  flBp*  ;  rcntiicuUr  •yRtol«. 


Kif!.  in.  — Mitnil  valvf  shiil ;  viiitiuuliir 
vurrare  ;  HiiU-riur  flap,  nith  teiidiiiuus 
cordii  nnd  pAjtilUry  muaclra  ;  two  pos- 
terior na[w  of  Borliti  valvi* ;  reutrit-ular 
sjAtole. 


The  ABierior  flap  is  flimple,  and  when  closed  is  shaped  like  a  three- 
mrten  moon.  Tlie  i>o8terior  flap  is  compound,  and  when  closed  is 
HipNl  like  a  quarter  or  crescent-shaped  moon.  The  compound  pos- 
iHSor  flap  is  usually  made  up  of  one  central  and  two  lateral  sub- 

£Bt«,  the  latter  being  flometimrs  subdivided.  These  sub-segmenta 
thcnifielves  po  to  each  other,  that  the  concavity  of  the  crescentic 
of  the  posterior  compound  flap  is  preserved  entire;  for  it 
VooU  have  been  impOHsible,  by  means  of  one  simxde  fold  of 
—■hunt',  to  iill  up  without  a  break  the  whole  of  tlte  crescentic 

scarcely  give  a  description  of  the  arraiigeiiieut  of  the  ten- 

corda  in  relation  to  the  flaps  <.f  the  valve,  and  «>f  the  papillary 
tn  relation  to  the  cords  and  the  flaps.     It  will  be  su^icient  if 

K    2 


J 


52 


A  SYSTEM  OP  MEDICINE, 


I  here  say  that  tliey  are  so  arranged  that  when  the  muscnhir  wall 

of  the  ventricle  contrnct,  the  papillary  muscles,  which  are  really  semi 
detached  portions  of  thnsc  walls,  also  coutract  with  equal  steps ;  that 
the  walls  sliorteu  so  as  to  approximate  the  hase  and  the  apex 
a  double  movement  to  each  other,  the  papillary  muscles  shorten  to 
exactly  parallel  degree ;  aud  that  thus  while  the}'  liold  the  flaps  of 
valve,  through  the  medium  of  the  cords,  In  apjjosition,  they  steadily  drai 
the  whole  vidve  towards  the  apex,  aud  the  apex  towards  the  valve, 
exactly  the  same  extent  that  the  base  and  apex  of  the  ventricle 
drawn  towards  each  other.     Tiie  mechanical  arrangements  are  coi 
plicated,  for  there  arc  many  parts  to  be  adjusted  to  each  other;  bi 
the  principle  on  which  tliose  parts  are  adjusted  to  each  other  is  simp] 
for  it  is  by  one  single  contraction  of  the  whole  single  muscle  of  th< 
left  ventricle,  made  up  in  its  component  parts  of  walls,  columns, 


A   I 


Fm.  11.— Mitml  vnlvt*  iliiit ;  iwslcHor 
Map,  willi  tvniJinoaR  rords  and  jmpillary 
muRrloa. 


Flo.   12.  —  Diflgmm   of  tho  shnt  init 
volvf,  with  the  anterior  cnsp  a  a  incli^ 
contact  with  the  j¥>atrrinr  riisp  (A,  A] 
Tlie    tcDdtDDUB    cords    aud     paptUi 
iDTittlu  are  Bhown,  iho  diroctioo  of 
current  and  pressure  of  the  blood 
indicated  by  orrowa. 


papillary  muscles,  that  the  hase  of  the  ventricle  (including  the  rail 
aperture  and  valve  and  the  aortic  apei*tui*e  and  valve)  and  the  apex 
the  ventricle  aro  ajtproxiniated  steaLlily  to    each    other   during   ll 
systole. 

^Yh(?n  the  convex  anterior  flap  of  the  mitral  valve  falls  back  upoi 
and  tills  up  the  concave  posterior  flap  of  the  valve,  the  anterior  fli 
aud  its  membranous  continuation  to  the  left  and  right  f>osterior  aortk 
flaps  form  a  smooth  scooped  channel  or  hollow,  along  which  the  bh 
flows  noiselessly  from  the  ventricle  into  the  aorta  during  the  systoU 

The  mitral  orifice  extends  downwanis,  with  an  inclination  t^  tl 
left,  immediately  l>ehind  and  below  the  aortic  orifice;  and,  like  thi 
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it  ]ooks  towards  the  apox  of  the  left  ventricle,  or  to  the  left^, 

i%ranls  and  slightly  forwards.     The  line  of  direction  of  the  miti*al 

ice;  viewed  from  the  front,  is  therefore  from  above  dowawanl^,  with 

igbt  obliiinity  fn)m  left  to  right.     The  upper  and  left  boundary  ot 

mitnd  oriHoe  is  about  Imlf  an  inch  above  the  levtjl  of  the  lower 

of  the  rii^ht  posterior  flap  of  the  aortic  valve.     The  lower  border 

le  mitral  orifice  is  about  three-quarters  of  an  inch  below  the 

border  of  the  aortic  orifice.     The  upper  or  left  edge  of  the 

orifice  is  not  so  far  to  the  left,  while  its  lower  or  right  edge  is 

as  fax  to  t^e  right,  as  are  the  left  and  right  edges  resi)ectively 

ftOitic  orifice.     The  mitral  orifice  is  situated  deep  behind  the 

lum,  a  little  below  the  middle  of  that  bone.     Its  upper  or  left 

idary,  in  four  instances,  was  on  a  level  with  the  third  cartilage, 

within  the  left  edge  of  the  sternum;   and  its  lower  or  right 

indary  was  on  a  level  with  the  fourth  cartilage,  behind  a  line 

iwu  down  the  middle  of  the  sternum.    This  is  probably  higher  than 

average  position  of  the  mitral  orifice  after  death.     In  one  other  ca.se 

top  of  the  mitral  orifice  was  on  a  level  with  the  lower  border 

second  space,  its  situation  otherwise  coiTesponding  to  that  in 

just  described.     In  two  other  instances,  the  niitml  orifice 

cutnpanitively   low   and   waa  situated   imusually  to  the  right, 

iipi>er  lK>nler  being  on  a  level  with  the  lower  edge  of  the  third 

"  ge  or  upper  border  of  the  fourth  apace,  liehind  the  middle  line 

gtemnni.  lunl  ila  lower  or  right  bonier  being  on  u  level  with  the 

portion  of  the  fourth  space,  or  tlio  top  of  the  fifth  cartilage 

dml  the  right  edge  of  the  sternum.     As  a  nde,  the  mitral  orifice 

lifd  a  space  behind  the  left  half  of  the  stenuun,  extending  down- 

for  more  than  one  inch  below  the  middle  t>f  the  bone ;  but  in 

coses  it  was  present  boliind  the  right  half  of  the  bone. 

idiuous  cords  and  papillary  muscles  of  tho  mitral  valve,  as 

!Dded  to  the  left  with  an  inclination  downwards,  retained,  as 

their  situation  behind  tho  space  or  caitilage  that  wtis  on  a 

with  their  startiug-p^int  from  the  valva 

IS  in  the  four  instances  in  which  the  upper  rim  of  tho  orifice 
on  a  h.'vel  with  the  third  cartilage,  tho  u]>per  or  left  cords  lay 
itnil  the  third  left  cartilage,  and  the  upjier  or  left  papillary  muscle 
the  third  space  ;  and  in  the  same  instances  the  lower  rim  of 
w  wai*  in  two  of  them  on  a  level  with  the  third  .space,  and  in 
licm  on  a  level  with  the  fourth  cartilage;  aaid  in  these  tw<» 
casus  the  lower  or  right  cords  and  papillary  muscle  lay  re- 
ly behind  the  third  spar«  and  tlie  fourth  cartilage,  with  a  final 
^e  space  or  cartilage  below. 
other  cases  in  which  the  position  of  the  upper  and  lower 
tb»*  mitral  orifice  were  higher  or  lower  in  relation  to  the 
tlifin  in  lliosG  just  quoted,  the  upper  and  lower 
HI  lainrd  tlu-ir  bearing  throughout  in  relation  to  the 

or  cartilage  on  the  level  of  which  they  started,  until  they  also 
ly  tuode  a  final  dip  so  as  to  occupy  a  relatively  lower  position. 
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Ill  two  of  the  instances  there  was  a  space  of  half  an  inch  bet 
the  right  and  left  papillary  muscles,  the  width  of  the  interior  o 
ventricle  being  an  inch  and  a  half;  and  in  the  other  install 
which  the  systole  of  the  ventricle  was  more  pronounced,  the 
between  the  muscles  was  the  fifth  of  an  inch,  the  width  of  the  c 
being  a  little  over  an  inch  (1'2  inch). 

In  one  instance,  in  which  the  heart  and  all  its  parts  lay  a 
to  the  right,  and  in  which  the  flaps,  cords  and  muscles  of  the 
took  a  very  oblique  direction  downwards,  the  right  papillary  u 
was  situated  behind  the  left  border  of  the  sternum  and  the  8i 
half  of  the  flfth  cartilage,  and  the  left  papillary  muscle  crosse 
third  cartilage  and  space  midway  between  the  sternum  and  the 
tion  of  the  cartilages  to  their  ribs. 

This  instance  was  throughout  exceptional  in  the  position  c 
heart  and  all  its  parts,  and  the  great  vessels ;  but  the  other  iust 
oifer  fair  average  examples  of  the  position  of  the  mitral  valve.  I 
not,  therefore,  further  analyse  additional  cases.  It  is  sufficient  U 
in  mind  that  when  the  origin  of  the  ])ulmonary  artery  is  high  o 
in  position,  the  aortic  and  mitral  valves  are  also  correspondingly 
or  low  in  position ;  and  tbat  when  the  ascending  aorta  and  the  < 
of  the  pulmonary  artery  are  far  to  the  right  or  far  to  the  left  of 
usual  situation,  the  aortic  and  mitral  valves  are  also  correspond 
far  to  the  right  or  far  to  the  left  of  their  usual  situation. 

The  Triciispid  Valve. — The  apparatus  of  the  mitral  valve  occ 
the   whole  of   the  posterior  part   of    the  left    ventricle,  but 
apparatus  of  the  tricuspid  valve  tills  up  the  whole  body  of  the 
ventricle,  the  narrowing  conus  arieHosus  being  the  only  portic 
tiie  ventricle  unoccupied  by  it.      (Note  40,  page  119.) 

The  reason  for  this  diffusion  of  the  apparatus  of  the  trici 
valve  and  this  concentration  of  that  of  the  mitral  valve  is  obv 
It  depends  on  the  form  of  the  two  ventricles  and  the  relation  to 
other  of  their  apertures  of  ingress  and  egress. 

The  leit  ventricle  is  the  central  cavity  of  the  heuii,  and  is  fl 
shaped ;  and  \U  walls  ou  a  transverse  section  are  shaped  like  a  ring 
surround  a  circular  space,  the  mitral  valve  being  behind  (see  Fif 
The  right  ventricle  is  applied  upon  the  anterior  and  inferior  walls  oi 
left  ventricle,  which  project  into  the  cavity  of  the  right  ventricle 
form  its  inner  or  posterior  wall.  The  right  ventricle  ou  a  transv 
section  is  crescent-shaped,  its  inner  wall  being  convex,  while  the  ii 
aspect  of  its  outer  wall  is  concave  or  angular,  for  it  presents  at 
lower  border  and  outer  aspect  a  projecting  angle.  The  whole  cavit 
the  right  ventricle  looked  at  in  front  is  triangular  in  form,  the  1 
of  the  triangle  resting  on  tlie  central  tendon  of  the  diaphragm, 
apex  pointing  to  the  top  of  the  pulmonary  artery,  its  right  i 
being  formed  by  the  junction  of  the  right  auricle  to  the  right  ventr 
and  by  the  tricuspid  orifice,  and  its  left  side  by  the  septum  betw 
the  ventricles. 

The  three  cusps  of  the  tricuspid  valve  are  visible  when  tlie  ca\ 
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W«p«)od,  the  anterior  and  inferior  flaps  beinj;  completely  exposed 
'  the  [>osterior  flap  is  partially  concealed  (Figs.  13,  14,  1-5). 
-  ■  \*hole  a|)paratus  of  the  tricuspid  vulvc,  like  that  of  the  mitral 
V2ii'  t;ikes  a  direction  from  right  to  left;  but  while  the  apparatus 
uciic  iiutral  valve  concentrated  itself  as  it  recedes  from  the  flaps,  the 
pipillar^"  muscles  pointing  towards  the  apex,  and  the  whole  structure 
lonninj?  a  long  triangle,  the  apparatus  of  the  tricuspid  valve  spreads 
itietf  out  as  it  recedes  from  the  fldps>  like  the  rays  of  a  fan. 


,  ]!.— ffboaiog  ihr  triobijiid  vstre  open,  dariog  tlic  eonipleti*  diUtation  (diABtolo) 
of  the  tikM  ventricle. 

Ji,  uid  15  «re  vUtts  of  the  interior  of  tho  ri(;ht  ventricle  and  of  a  portion 

\atl  v^nlntl*  :  a,  xliterior  flu]! ;  n,  |>osterior  flup  ;  c,  iulerior  flap  ;  and  rf, 

Um  lutig  rjb-iie>rm<-iiU  of  the  iufurior  flan  of  the  tiicutipid  valve,     f,  anterior 

Bjr  Baaele  ;  o,  •tiprnor  papillary  inusciu  ;  )i  H,  iiiffriur  i>ai>iUarv  uiiiacU'S  ; 

■MfRfunt  occupying  iiie  anfflc  between  the  anterior  and  posterior  fiajis  of  tha 

irtrriimt*  ;  r,  pulinonnrv  artery  ;  k,  upiwr  or  left  jianillary  inuacle, 

(   right  papillary  miiarle*  U-longing  to  ttic  left  ventricle  and  mitral 


r«nterior 
ich 


■8  attachment  at  its  upper  edp:e  to  a  group 
upon  the  small  superior  pajiilhiry  muscle, 
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wliicli  is  incorporated  with  tbo  posterior  wall  of  the  cavity  at  tl 
lower  jjortion  of  tlic  arterial  cone.     Tliii  conls  from  tlic  lower  edge 
tin:  ajjLijriiu'  iliL])  converge  upon  the  anterior  papillary  muscle,  wlii< 
muscle  also  sends  a  radiating  series  of  covfls  that  attach  themselvi 
to  the  upper  and  anteriur  edge  of  the  lower  Hap  of  the  valve.     TIi 
anterior  papillary  niuKclt^  is  not  itnme<liately  cnnnected  either  vil 
tlie  front  or  ihe  Iniuk  wnll  of  tlie  ventricle,  but  ia  attached  intei 
mediately  to  1  'Olh  of  them  by  fleshy  columns.    A  strong,'  and  rather  loi 
colunni  cur\*es  backwards  to  be  attached  by  outspreading  roots  to  tb 
posterior  wall  of  the  ventricle  near  the  septum ;  while  an  iuterlaceui* 
of  shorter  and  thiuner  columus  advances  forward  and  to  the  left,  ex* 
tending  from  the  base  of  the  anterior  papillary  muscle  to  the  anteric 
wall  of  the  ventricle,  also  near  the  septum  (Fig.  13).    Thus  the  root 


Fifi.  14. — Shoving  the  t3iuuiii>id  viilve  uliut  daring  the  ritrly  [H.*riod  of  the  cootraction 

the  right  veutncle. 


of  the  anterior  papillary  muscle  spiead  both  backwards  and  forwardsJ 
the  base  of  the  muscle  being,  however,  nearer  to  the  front  than  thef 
back  of  the  ventricle.  Ry  this  beautiful  arrangement  a  purchase  is- 
given  for  this  muscle  to  act  upon  the  centre  of  the  valve  from  the' 
middle  of  the  cavity. 

The  inferior  flap  of  the  valve  is  not  formed,  like  the  anterior  flapi| 
of  one  sheet  of  membinne,  but  is  a  compounil  Hnp,  which  is  sub-j 
divided  into  four  or  five  sub-segments,  two  of  whicli  are  longer  thai 
the  rest,  which,  by  meeting  together  and  adapting  themselves  to( 
each  other,  fill  up  the  large  rounded  space  of  the  tricuspid  orifice  J 
at  its  inferior  ]i(^rtif»n.  The  roirls  from  these  sub-segments  converge 
upon  a  scries  of  papillary  muscles  that  are  conveniently  situated 


POaiTION  AND  FORM  OF  THE  HEART. 


67 


lower    portion   of  the   ventricle,  somej   or   one,   being 
in  front,  some  below,  and  some  behind    The  inferior  papillary 
we  attached,  like  the  anterior  papillary  muscle,  not  imme- 
fi^J  to  the  walls  of  the  ventricle,  but  intermediately  by  inter- 
fleshy    columns.      The    posterior    papillary    muscles  of   this 
which  are  thus  connected  with  the  inferior  ilap   of  the  tri- 
valve,  axe  immediately  attached  to  the  inner  or  convex  wall 
iha  ventricle 

Th*>  posterior  flap  is  attached  behind  by  a  series  of  radiatins*  cords 
W  UiQ  inner  walls  of  the  ventricle,  sometimes  by  means  of  small 
ity  muscles^  sometimes  by  the  immediate  insertion  of  the  cords 
the  walls. 

upper  portion  of  the  tricuspid  orifice  is  narrow  and  angular, 
iU  lower  portion  is  wide  and  circular;  and  thus,  therefore,  the 


inictii 


valv«  shut  Jtii-iiif;  the  j>eriod  of  the  ooznplole  coii' 
iiiu  of  ihu  riicht  vrtutricle. 


de  anterior  and  posterior  Haps,  with  the  intervention  of  one 
and  one  superior  sub-segment,  fill  up  the  upper  and  naiTow 
of  the  onficc ;  while  tlie  inferior  nnd  cotnpnund  sub-segments 
|]h«fii0p)vtf>A  to  the  large  nnd  round^'d  iiil'eriur  j>ortion  of  the 
(S'  f  40.) 

boh.  ^'  si^tneiits  of  the  valve  meet  together  at  the  centre 

cc  anil  hence  arises  the  necessity  for  an  array  of  papilhiry 

Ibc  points  of  which  converge  towards  the  centre  uf  the  valve. 
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and  that  are  attached  at  their  roots  by  fleshy  columns  that 
them  with  both  the  outer  and  the  inner  walls  of  the  ventricle. 

The  tricuspid  orifice  is  situated  behind  the  lower  portion 
sternum  and  in  front  of  the  mitral  orifice  and  the  left  ventricli 
direction  of  the  tricuspid  orifice  is  from  above  downwards 
slight  inclination  from  left  to  right.  The  upper  boundary 
tricuspid  orifice  is  immediately  below  the  orifice  of  the  aor 
in  front  of  the  miti-al  valve. 

The  four  great  orifices  of  the  heart — the  pulmonic,  the  aor 
mitral,  and  the  tricuspid — are  situated  in  that  order,  one  above  a 
the  pulmonic  orifice  being  the  highest  and  the  tricuspid  the 
The  lower  portion  of  each  of  the  first  three  orifices  is  lower  tl 
upper  portion  of  the  orifice  below  it.  Thus  the  pulmonic  orifice 
looked  at  in  front,  covers  the  upper  part  of  the  orifice  of  the  ai 
its  left  side  ;  the  lower  border  of  the  aortic  orifice  is  lower  tl 
upper  border  of  the  mitral  orifice ;  and  in  like  manner,  the 
two-thirds,  or  three-fifths,  of  the  mitral  orifice  lie  behind  the  upp 
of  the  tricuspid  orifice,  the  lower  half  of  which  is  below  tn 
of  the  lower  edge  of  the  mitral  valve. 

The  posterior  aspect  of  the  tricuspid  orifice  is  attached  to  tlie  ai 
wall  of  the  left  ventricle,  not  on  a  level  with  the  miti-al  orifii 
about  half  an  inch  nearer  to  the  ajiex.  Tlie  wall  to  which  it  i 
attached  is  convex,  and  the  posterior  surface  of  the  tricuspid 
where  it  fits  upon  the  left  ventricle  is  therefore  concave.  The 
of  the  tricuspid  orifice  is,  in  consequence,  angular  aliove,  cc 
behind,  convex  in  front,  and  rounded  and  broad  below.  The  tri< 
orifice  thus  maintains  the  crescentic  form  of  the  cavity  of  the 
ventricle  when  a  cross  section  is  made  thi-ongh  its  walls. 

In  five  of  the  cases,  the  upper  and  left  boundary  of  the  trie 
valve  was  situated  about  the  third  of  an  iiich  to  the  left,  ai 
lower  and  right  boundary  about  a  third  of  an  inch  to  the  righ 
line  drawn  down  the  middle  of  the  sternum.  In  two  iustance 
lower  and  right  boundary  of  the  tricuspid  valve  extended  t 
right  of  the  right  edge  of  the  sternum. 

The  right  transverse  or  auriculo-ventricular  furrow  which  c 
spends  with  the  right  edge  of  the  right  ventricle,  as  I  liave  al; 
remarked,  is  situated  about  half  an  inch  to  the  right  of  the  right 
of  the  tricuspid  valve,  and  when  therefore  we  know  the  position  c 
furrow,  we  can  infer  the  position  of  the  right  edge  of  the  valve.  A 
have  already  seen  (page  34)  the  transverse  furrow  was  situated  t 
right  of  the  right  edge  of  the  sternum  in  nearly  three-fourths  o: 
cases  (36  in  61),  at  that  edge  in  three  of  them,  and  to  the  left  of 
edge,  behind  the  right  half  of  the  sternum,  in  one  fourth  of  then 
in  51) ;  and  it  extended  in  one  instance  for  an  inch  and  a  third  t< 
right  of  the  right  edge,  and  was  situated  in  five  instances  Iwhim 
middle  line  of  the  sternum.  The  transverse  furrow  occupied  c 
variety  of  position  between  these  two  extreme  points.  "We  may  t 
fore  infer  that  the  right  border  of  the  tricuspid  valve  occupied  ( 
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^]H»«ition  between  a  line  three  quarters  of  au  inch  to  the  right 

ih  .:«,*  of  the  Invver  portion  of  the  sternum,  and  a  line  half 

left  of  ita  njiildle  line ;  the  avera)?e  situation  of  the 

boni*a-  of  the  valve  being  behind  the  riglit  edge  of  the  sternum. 

a  like  manner  we  can  infer  approximately  the  jwsition  of  the 

w  livnier  of  the  tricuspid  valve  if  we  know  the  position  of  the 

'(  of  the  riglit  Vfulricle.     We  have  already  seen  tljat 

I*..  liLhiry  of  the  riglit  ventricle  varied  in  situation  from 

Bbaod  a  hall'  below,  to  au  inch  and  a  half  (1*4  inch)  above,  the 

end  of  the  sternum.     The  lower  boixler  of  the  tricuspid  valve 

\a  half  an  inch  to  nearly  an  inch  above  the  level  of  the  lower 

idary  of  the  right  ventricle,  and  we  may  therefore  infer  that  the 

bonier  of  the  valve  varies  in  position  fix)m  a  point  nearly  two 

aU)ve,  to  a  point  three-quarters  of  an  inch  below  the  lower 

llw  sternum. 

tiip  of  the  tricuspid  orifice  and  valve  was  situated  on  a  level 
the  third  cartilage  in  three  cases,  with  the  third  space  in  one,  and 
ihc  fourth  cartilage  in  two ;  its  lower  edge  being  in  those  cases 
A  Icvtd  respectively  with  the  fourth  cartilage,  the  fourth  space, 
the  fiflh  cartilage.  In  each  of  those  cases  the  upper  edge  of  the 
ipid  orifice  and  valve  w;i3  lower,  and  its  lower  edge  was  much 
than  the  corresponding  edges  of  the  mitral  orifice  and  valve, 
t^udiuous  cords  and  papillary  muscles  of  the  tricuspid  valve,  as 
adiiitcd  to  the  left,  slightly  upwai-ds,  dowuwaixls  and  outwards, 
.  as  a  nilo,  their  situation  belaind  the  space  or  cartilage  tliat 
OO  a  level  with  their  starting-point  from  the  valve^  Thus,  the 
cords  and  muscles  maintained  their  relative  position  through- 
behind  the  fourth  spact'  or  lifth  cartilage,  which  was  on  a  level  with 
tfe  lower  edge  of  the  tricuspid  valve,  while  the  anterior  gi\)up  of  conls 
taA  the  anterior  jjupillary  muscles  lay  behind  the  fourth  cartilage  or 
r^-  f-Tirth  sj-mcc.  The  upper  group  of  cords  retained  its  relation  to 
•  ml  cJirtilage  or  space,  or  the  fourth  cartilage,  on  a  level  with 
wnich  the  up|Mfr  edge  of  the  valve  was  situated,  but  the  superior 
pq^Otavy  miiflcle  radiated  upwards  to  a  somewhat  higlier  t^elative  posi- 
tiois  tbau  lliat  from  which  it  started,  so  that,  as,  for  instance,  in  two 
tt^ti*,  the  top  of  tlie  valve  being  on  a  level  wilh  the  third  or  fourth 
-;%  the  superior  papillary  muscle  was  behind,  respectively,  the 

]  inAtance,  that  in  which  tlie  heart  was  placed  to 

at  to  the  right,  the  flaps  of  the  valve  were  situated 

iit!  right  of  the  right  portion  of  the  sternum,  the  valve 

••>in  the  level  of  the  U]>per  etlge  of  the  fourth  cartilage 

.  ..;e  lower  e<lge  of  the  fifth.     The  tendinous  cords,  and  the 

V  inuAcles  look  au  oblique  direction  downwards,  and  they 

w.  -<  '  almost  entirely  behind  the  right  half  of  the  sternum. 

on  of  the  tricuspid  valve  corresponds  with  the  position 
•  ride,  the  valve  occupying  about  the  lower  two-thirds 
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TUE  RELATION  OF  THE  LUNGS  TO  THE  HkAUT. 

The  extent  to  which  the  laujjs  covered  the  heart  vaned  much 
different  examples.     In  two  instantios  the  lieart  was  almost  conceaU 
by  the   lunys,  tlie   etJj^ea  of    which   were  SBp;ii!ited   uver  tlie  loi 
portion  of  the  right  ventricle  by  a  mere  chink,  which  widened  out 
three-quarters  of  an  inch  at  the  inferior  hoixler  of  the  heart.    In  ot] 
instances  the  lungs  had  receded  from  before  the  heart  to  such 
extent  that  ahnost  the  wliole  or^^an  and  the  great  vessels  were  exi 
to  view,  though  in  no  instance  were  they  entirely  uncovered. 

Tiie  space  where  tlie  heart  comes  to  the  surface,  which  is  boi 
above  and  at  the  sides  by  the  liingH,  and   below  by  the  liver 
stomach,  was  sometimes  triangular  in  sliape  (in  10  of  GO  cases), 
was  usually  four-sided  (50  in  60). 

The  superficial  "  cardiac  space  "  was  triangular  in  shape  in  t\ 
two  instances  just  noticed  in  which  that  space  was  very  small, 
width  at  the  lower  boundary  of  the  heart  being  three-quarters  of 
inch;  and  iii  an  instance  of  an  opposite  kind  in  which  the  base  of  tl 
triangle,  which  always  corresponded  with  the  lower  boundary  of 
heart,  was  four  and  a  half  iuclies  wide.  In  this  instance  the  loi 
houndary  or  baso  of  the  superficial  space  of  the  heart  was  wideT  thi 
in  any  other,  Tho  base  of  the  triangular  superficial  cardiac  sj 
presented  every  intermediate  gi'adation  of  breadth  between  the  e: 
treme  instances  just  noticed.  This  trinnguhir  shape  is  favourabl 
tn  the  pnvering  of  every  part  of  the  hi^art  wiili  lung  cxcejit  tl 
ri;^ht  ventricle,  lor,  while  the  anterior  wall  of  the  riglit  ventricle  wi 
laid  bare  to  a  gi-eatcr  or  less  extent  iji  those  cases,  as  it  was  in  ev' 
case  under  observation,  in  but  one  of  them  was  tlie  apex  of  tl 
heart  exposed,  while  in  only  two  of  them  the  right  auricle,  the  aoi 
and  pulmonary  artery  wt^re  alstt  somewhat  uncovered. 

Tlie  superficial  cardiac  space  was  in  all  these  cases  actually  trianj^ 
lar  in  shape,  the  lower  limit  or  base  of  the  triangle  being  the  low< 
border  of  the  heart.     If,  however,  the  lower  houndary  of  the  heart 
occupied  a  lower  position  in  relation  to  the  adjoining  niai-gius  and  t] 
lower  boundaries  of  the  lungs,  then  that  space  would  have  been  foi 
sided  in  shape  in  the  mujority  of  llicsc  instances  {(>  in  10);  for  in  th( 
the  inner  border  of  the  left  lung,  after  it  had  h?ft  the  heart,  curved  ii 
adownward  direction.    If,  Iherefore,  the  heart  had  not  shrunk  upw; 
in  these  instances,  the  superficial  cardiac  space  would,  like  the  oth< 
cases,  have  been  four-sided  in  shai>e. 

When,  as  is  usually  the  case,  the  superficial  space  of  the  hi 
is  hounded  by  four  sides,*  tlie  heart,  wliich  moulds  for  itself  a  pla< 
hetween  and   within  the  lungs,  comes  fonvards  to    the  surface  at 
that  part  wliero  the  organ  is  massive  and  its  walls  are  powerful.     Tho 

'  I  Uave  grouped  the  rirmniiider  of  tho  rases,  iimntiiiting  to  fifty,  unrler  tho  comnioii 
livarlinf;  of  thoac  iu  which  tho  raperficinl  space  of  the  hcu*t  was  bouodi^  by  four  sv\v^. 
but  iu  acveu  vf  Uiese  caAcs  the  upaoo  wiw  almost  triangular  in  ihaju<,  ait'l  iu  u  I.  »■ 
other  iutituicL's  irregulAriiy  in  nutJiue  moiLifictl  the  typica]  four-aiii«l  form  of  the  8(>:ii.r 
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^f-^nf  the  right  luDg  descends  in  a  straight  line  behind  the 
ut  the  edgf  of  the  k-ft  lung  leaves  the  right  lung,  and 
'  the  left  at  a  vuriahle  point.     This  deviating  edge  of  the 
of  the  left  lung,  which  is  suspended  like  a  curtaiu  above 
tbe  tipfer  margin  of  the  superficial  space  of  the  heart,  describes  a 
*!/>:il.1.-  curve,  first  convex,  where  it  leaves  the  right  lung,  and  then 
\e,  where  it  begins  to  dip  downwards  to  form  the  outer  edge 
i.i  tiui  d^pac«.     It  then,  as  I  have  already  observed,  again  tends  to  curve 
lairards,  and  to  form  the  tongue  of  lung  that  enfolds  tlie  apex  of 
art.     The  breadth  of  the  cardiac  space,  measured  along  its  base 
'nwer  l»oundary  of  the  heart,  varied  from  an  inch  and  a  half  to 
^  and  a  third  (43  inch).     The  breadth  of  the  lower  boun- 
ce superficial  cardiac  space  varied  in  three-fourths  of  the 
m  50)  from  two  to  four  inches  ;  it  was  less  than  two  inches 
lu  t-iiL-nuh  of  them  (9  in  50),  two-thirds  of  these  being  youthful; 
ftad  it  wa-s  above  four  inches  in  four  of  them. 

TIt-  "al  cardiac  space  "was,  as  a  rule,  narrower  at  its  upper 

tban  .:  i-r  boundary  (in  ^o  of  50  cases);  but  sometimes  this 

WM  reversed,  tiie  space  being  narrower  beluw  than  above  (in  10  of  50 
csaea).  Id  a  few  inatances  (5)  the  space  was  of  equal  breadth  above 
and  below. 

The  lower  Ivoundary  of  the  superficial  cardiac  space  measured  less 
m  thr^*«*  !nrh*^f=  in  ail  b»it  one  of  those  instances  in  wluch  it  was 
:  boundary  of  that  space. 
;  the  right  and  left  lungs  were  in  contact  with 
Ix^hind  the  upper  portion  of  the  sternum  so  as  to   cover 
vessels  in  Ihree-fiftlis  of  the  caiJes  under  examination  (in 
In  the  remaining  two-fifths  of  the  cases  (24  in  50)  a  space 
width  from  the  eighth  of  an  inch  to  an  inch  and  a  half  was 
M.ween  the  inner  borders  of  the  riglit  and  left  lungs  at  thr 
of  the  fmat  <»f  the  chest.     lu  one-third  of  thest^  instances  (7 
^pace  bot>veen  the  edges  of  the  lungs  was  leiis  than  the  third 
ich,  80  that,  practically,  these  cases  may  be  added  to  those  in 
the  edges  of  the  lung  were  in  contact,  which  brings  up  their  pro- 
ioa  to  three- fourths  of  the  total  number  of  cases  observed  (42  in  59), 
The  point  of  separation  and  divei>i:ence  of  the  left  and  right  lungs 
rUfcete  cascii,  inrluding  those  in  which  the  lungs  were  nearly  in  con- 
irietl  from  the  level  of  the  first  intercostal  space  to  that  of  tlie 
lage.     In  three-fourths  of  tlie  cases  this  point  of  separation 
raricK]  in  position  from  the  level  of  the  second  space  to  that  of  the 


nteen  casca  in  which  the  lungs  were  separated  from  each 

t  vessels  to  nji  extent  ranging  from  almost  half  au 
nd  ft  half,  the  position  of  the  ]>oint  of  divergence 
nghiand  left  lungs  varied  from  the  level  of  the  first  caiiilagea 
of  the  third,  the  level  of  the  second  cariilagrs  antl  second  spaces 
bug  tbe  more  usnal  situation  of  the  point  of  divergence  in  this  group 
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Tiiore  was  imich  variaticin  in  tlin  relative  size  of  the  right  and 
lungs.     TliG  two  lungs  were  about  of  equal  size  in  more  than  oi 
i'ourtli  of  the  cases  (17  in  50),  the  riglit  lunp?  was  larger  than  the 
in  nearly  one-half  of  them  (27  in  59),  and  the  left  lung  was  larger  tl 
the  right  in  one-fonrth  of  them  (lo  in  of)). 

Although  the  right  Iiin^  was  so  often  larger  than  the  left,  yet 
base  of  the  left  lunrr  was  lower  at  the  side  than  that  of  the  right  Jul 
three  tinxes  more  often  than  the  reverse,  the  Lases  of  the  two  h 
heinc;  on  the  same  level  in  one- fourth  of  the  cases  (14  in  57). 

When  the  right  and  left  lungs  met  together  behind  the  upper  hi 
of  the  sternum  to  form  a  covering  over  the  great  vessels,  the  inai 
of  the  right  lung  extended  to  the  left  of  a  line  tlrawn  down  the  niid( 
of  the  bone  more  often  than  that  of  the  left  lung  extended  to  the  ri^ 
of  that  line  in  the  projjortiou  of  3.j  to  15,  while  in  nine  instani 
the  edges  of  the  two  lungs  lay  in  contact  behind  the  middle  line 
the  stenmni. 

Below  the  point  of  separation  of  the  two  lungs,  wln'le  the  lefth 
deviated,   as  we   have   seen,   extensively  to  the  left,  the  right  lui 
usually  (in   \2  of  GO  cases)  deviated  at  first  very  slightly  aiul  tin 
more  definitely  to  the  right,  so  that  at  its  lower  anterior  border 
left  inner  margin  of  the  right  lung  at  the  level  of  the  lower  l>onn( 
of  the  heart  was  usually  situated  t^  the  right  of  the  middle  line 
the  sternum,  the  extent  to  wliicli  it  did  so  varying  from  the  tenth 
an  inch  to  an  inch  and  three-quarti'rs.     In  less  than  one-third  of  tl 
cases  (18  in  (>0)  the  left  margin  of  the  right  lung,  at  or  a  little  aboi 
the  level  of  the  lower  houndnry  of  the  heart,  extendotl  to  the  left 
the  middle  line  of  the  sternum. 

When  the  superficial  cardiac  space  was  smalh  measuring  less  tl 
two  inches  across,  the  irmer  margin  of  the  right  hnig  extended  to  tj 
left  of  tlie  centn^  nf  the  chest  in  three-fifths  of  the  cases  (10  in  11 
When,  however,  the  space  was  of  nieiliuni  size  (2  to  3  inclies  widi 
the  right  lung  passed  to  the  left  of  the  middle  line  in  less  tl 
one-ilfth  of  the  cases  (4  in  21) ;  and  when  the  space  was  large  (aboi 
S  inches  wide),  the  right  huig  extended  thus  to  the  left  of  the  micl< 
line  over  the  superficial  cardiac  space  in  only  one-tentli  of  the  ci 
(2  in  21). 

The  upper  boundary  of  the  snj>erficial  canliac  space,  which  is 
important  landmark  to  the  clinical  worker,  is  formed  by  the  loi 
anterior  border  of  the  upper  lobe  of  the  loft  lung  after  it  deviai 
from  its  point  of  separation  frrmi  the  right  lung.     I  have 
described  the  direction  and  nature  of  this  curve. 

The  margin  of  lung,  which  thus  forms  the  upper  boundary  of 
superficial  cardiac  space,  lay  imme<liately  behind  one  or  other  of  tl 
left  costal  cartilages  or  their  spaces,  and  it  generally  took  the  doi 
ward  direction  of  the  cartilage  behind  which  it  lay,  or  was  somewbl 
more  inclined.  It  gcnemlly  lay  behind  one  cartilage  or  space,  froi 
the  point  at  which  it  left  the  sternum  to  the  point  where  it  curvi 
downwards  to  form  the  left  border  of  the  superficial  cardiac  si 
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Lt  sOTDetimea,  liowever,  took  a  more  oblique  direction  downwards,  and 
crossed  from  behind  one  cartilage  to  behind  the  next  space  below, 
and  then,  after  crossing  that  space,  it  spent  itself  behind  the  next 
cutilage  below.  The  upper  boundary  of  the  cardiac  space  varied  in 
position  from  the  level  of  the  second  left  costal  cartilage  to  that  of 
the  fifth,  but  it  was  most  frequently  present  behind  the  third  or 
fonrth  cartilage  or  the  fourtli  space,  being  thus  situated  in  three-fifths 
of  the  cases  (35  in  60). 

In  three  of  the  cases  the  surface  of  the  heart  exposed  below 
tbe  lower  edge  of  the  left  lung  was  a  mere  belt  composed  of  the 
lower  boundary  of  tlie  right  ventricle,  this  belt  being  from  two  inches 
to  two  inches  and  a  h(df  in  diameter  from  side  to  side,  and  from 
a  fifth  to  a  little  over  one-half  of  an  inch  from  above  downwards. 
The  heart  had  been  lifted  upwards  behind  the  lungs  by  great  disten- 
eion  of  the  stomach  and  intestines  in  these  three  cases,  and  the 
front  of  the  cage  of  the  chest  had  been  also  lifted  upwards  by  the 
same  agency,  while  the  lungs  had  expanded  downwards  under  the 
iofiaence  of  the  forward  movement  of  the  ribs. 

Extent  to  avhich  the  Surface  of  the  Heart  is  Exposeo. 

In  every  instance  more  or  less  of  the  right  ventricle  was  uncovered. 
A  veiy  small  portion  of  the  right  ventricle  was  exposed  in  the  two 
instances  in  which  there  was  a  narrow  longitudinal  chink  over  the 
front  of  the  heart,  and  in  the  three  in  which  the  exposed  surface  of 
the  organ  was  a  very  nrrrow  belt  extending  from  right  to  left  along 
tbe  lower  border  of  the  ventricla 

In  nearly  one-half  of  the  cases  (25  in  60)  the  right  ventricle  was 
the  only  part  of  the  heart  that  was  exposed  at  the  superficial  cardiac 
spice.     In  five  other  cases  the  apex  of  the  heart  was  the  only  nildi- 
ticmal  part  brought  into  view  by  the  lateral  withdrawal  of  the  lung. 
Inahnost  one-half  of  the  cases  (25  in  60)  the  apex  of  the  heart  was 
in  contact  with  the  walls  of  tbe  chest,  the  pericardium  intervening ; 
lod  in  one-third  of  them  (19  in  60)  the  higher  portion  of  the  left 
ventricle  was  also  exposed  to  a  gi'eater  or  less  extent    In  only  one 
instance  was  the  whole  of  the  nanow  anterior  portion  of  the  left  ven- 
tricle laid  bare.     In  the  rest  of  the  cases,  more  or  less  of  the  upper 
portion  of  the  left  ventricle  was  covered  by  the  edge  of  the  left  lung 
where  it  overlaps  the  front  of  the  heart. 

The  right  auricle  was  uncovered  to  a  greater  or  less  extent  in  one- 
fiflh  of  the  cases  (11  in  59,)  and  in  all  but  three  of  these  its  auricular 
appendix  was  also  apparent.  In  one  instance  the  whole  of  the  auricle 
R-as  exposed.  The  tip  of  the  auricle  was  just  visible  in  eight  addi- 
:ional  cases. 

The  whole  of  the  ascending  portion  of  the  aorta  was  exposed  to 
new  in  nine  instances,  and  it  was  visible  on  its  right  side  in  three, 
m  its  left  side  in  four,  and  at  its  middle  in  one.  Thus  the  aorta  was 
more  or  less  exposed  in  nearly  one-f*)urth  of  the  cases. 
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The  whole  of  the  puhnonary  artery  was  Jaitl  hare  in  only 
instance,  hut  in  eight  other  cases  the  right  side  of  tlie  vessel,  and 
five  otliers  the  left  side  of  the  vessel,  was  respectively  exposed, 
arterial  cone  of  the  right  ventvicle  was  completely  covered  by  the  li 
in  one-third  of  the  cases  (20  in  59).  In  certain  cases  (10)  a  veiy  snii 
portion  of  the  cone  was  uncovered  just  below  the  point  of  separatii 
of  the  right  and  left  lungs.  These  cases  may  practically  be  add< 
to  those  in  which  tlie  cone  was  completely  concealed,  so  that,  wit 
this  reservatioai,  it  may  be  said  that  the  cone  was  covered  with  h 
in  one-half  of  the  cases  <3l  in  59).  In  several  instances,  only  oni 
fourth  of  the  arterial  cone  was  exposed,  wliile  in  one  instance  tl 
whole  of  it  was  nricovercd.  Between  these  extreme  cases  there 
every  variety  in  the  extent  to  whicli  the  cone  was  brought  into  viei 


FliONT  VIEW;    DURING  LIFE, 

We  liavi!  juyt  seen  that  after  death  the  healthy  heart  and 
vessels,  and  the  ilifferent  parts  coni])osinf;  them,  present  great  vaji< 
n  position;  and  that  althongli  perhaps  in  no  two  instances  do  th< 
parts  occupy  precisely  the  same  relative  situation,  yet  in  a  considi 
able  proportion  of  tlie  cases,  and  witliiu  certain  limitSj  they  present 
standard  or  average  position. 

During  life  in  like  manner  the  healthy  heart  and  i;Teat  vessels  vi 
much  in  relative  situation,  yet  tliose  parts,  witliin  certain  ord( 
limits,  repulatcil  and  modified  hy  the  various  domnnda  of  life,  mai^ 
tain  a  standard  or  average  position. 

It  is  evident  that  during  life,  when  the  heart  is  at  work  and 
motion,  sending  blood  to  and  receiving  blood  from  the  lungs  and  eve 
part  of  tlie  frame,  tlio  position  of  tlic  heart  ami  gn-at  vessels  is 
ferent  from  what  it  is  when  observed  in  the  dead  body.    A  knowl< 
of  the  position  of  the  heart  and  the  great  vessels  during  life,  when 
active  motion,  is  essential  to  the  clinical  worker,  and  not  merely  thi 
of  the  anatomy  of  the  dead  organ. 

1  shall  here,  therefore,  endeavour  to  describe  the  av(irage  position 
t]»e  heart  and  great  vessels  in  the  living  frame,  from  the  study  of  th^ 
situation  of  those  parts  aftt;r  death  and  during  life,  and  of  the  mov« 
nients  of  tlie  heart  when  in  action,  and  when  iniluenced  by  respii 
tion. 

When  the  exertions  of  the  body  are  prolonged  and  powerful, 
heart  acts  with  corresponding  power;  it  receives  and  distributes  m< 
blood  than  when  the  body  is  at  rest,  and  its  size,  and  that  of  i\ 
grwit  vessels,  become  enlarged.     When,  however,  the  body  is  in  rep( 
tliu  heart's  action  is  weakened ;  it  receives  hud  sends  out  less  bl< 
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^tl  it»  «iie  and  that  of  its  great  vessels  are  diminished.    Tlie  used 
>wier  and  the  size  of  the  heart,  nnd  the  supply  of  blood  to  and  from 
oTjran,  strictly  balance  the  actual  demands  of  the  body,  whether 
in  action  or  at  rest. 

^     '      'i     like  circumstances  the  lungs,  answering  to  the  demands 

'.  enlarge  or  lessen  in  size,  and  the  volume  of  the  cage 

I  -  correspondingly  lai-ger  or  smaller,  while  the  pitch  of 

,^11  is  lower  or  higher,  so  as  directly  to  depress  or  elevate 

As  the  result^  therefore,  of  these  changes,  thus  induced  by 

M.i-.ij.  the  heart,  when  it  enlarges  during  exertion,  is  low  and 

and  when  it  lessens  during  rest,  is  high  and  sui>erticiaL 

-nnding  manner,  aud  for  the  same  reasons,  the  heart  is 

i  deop  in  strong  labouring  men.  while  it  is  smjdl,  high, 

A    ri  V  .^ilv  youths  of  sedentary  habits.     In  women  aud  in 

uti  ii'jaii  is  pKtportionally  smaller  and  higher  than  in  adulfc 

and  in  the  scale  of  life,  from  infancy  to  old  age,  the  heart  tends 

rtiunally  to  increase  in  size,  and  to  become  lower  and  deeper  in 

lii  ortltr  that  we  may  have  before  us  the  movements  of  the  heart 

great  vessels  during  the  varied  exercises  of  life,  I  shall,  before 

bing  the  position  of  those  parts  in  the  living  body,  give  a  brief 

t  of  the  action  of  the  heart,  of  the  currents  of  blood  through 

cavities  of  the  heart,  aud  of  the  movements  of  the  heart  caused 

resiktralion. 


MorrMENTS  of  the  Heart.     (See  Figs.  16, 17.  22,  23.) 

Lve  observed,  \x\i\\  the  valuable  assistance  of  Dr.  Bioadl>eut,  the 
Etii.-iits  of  the  heart  in  the  dog  and  the  donkey,  when  under  the 
of  clilorofomi;    and   from    those   observations,    and    the 
iiv-iLi.  ''xamination  of  the  huincin  heart  in  many  subjects,  1  have  cou- 
«tnse!«^d  fiyurfts  IK,  17,  *12  aud  23,  representing  the  heart  in  man  in 
Mons  of  complete  ventricular  contraction  and  dila- 
16  and  17,  the  direction  and  extent  of  the  move- 
-i  ot  the  walls  during  the  ventricular  systole  are  represented  by 
.a. 
11>e  appearance  of  the  heart  in  motion  is  very  striking.     The  ven- 
es  daring  their  systole,  contract  from  all  sides  up<ju  their  own 
and  lieconie  wrinkled,  and  the   art«rics  and  veins  on  their 
•re  full    and  t<>rtuous,  while  the  auricles   Ixfcome  purple, 
mv.  Tind  irlbtening.     During  the  diastole,  the  aspect  is  reverse*! 
enlarge  and  lx.'conit?  smooth,  their  superficial  vessels 
..|-i>t;arin§  while  the  auricles  shrink,  and  become  pale  and 


i/i,      ;V.  V  of  tfir  Vrntriclfs. — During  the  systtile,  the  ventricles, 
'Mn    ■     1,'  J    fit  in  front,  contract  from   all  sides  towards  a  given 
.  !:   i-;   -iluated  on  the  right  ventricle  a  little  to  the  right 
:  !  .i:m   a'jout  midway  between  the  origin  of  the  pulmonary 
TV  F 
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artery  and  the  lower  boundary  of  tlie  ventricle,  where  it  rests  upon.] 
diajjhragui.      11ie  contraction  of   the  right  ventricle,  owing   to 
position  at  the  front  of  the  heart, « ml  its  consequent  complete 
posure,  is  marked  niid  vigorous.      The  whole  right  margiu  of 
ventricle,  at  its  juncture  to  the  auricle,  moves  extensively  from 
to  left ;  while  its  left  margin,  at  the  longitudinal  furrow  or  septui 
between  the  ventricles,  moves  to  a  compamtively  slight  degree  froi 
Icit  to  rigid.      At  tlie  same  time  the  top  of  the  ventricle,  at  tt 
oiigiu  of   the  pulmonary  artery,  descends,  while  its  lower 
where  it  rests  on  the  diaphragm,  ascends. 


The  conlmuovn  linea  indicate  the  position  of  the  outlines  of  the  various 

tieurt  during  the  »j^o/<' of  the  ventriclpg  ;  th«  interntpU'd  Mixqh  iuiik'atp'thu' 
uf  the  same  pAfts  durinfftbe  diastole  of  the  ventriilca;  the  urmvri*  (>oLnt 
direction  oud  extent  of  the  movomeuto  of  the  walls  of  the  heart  durin^j  the 
Fig.  16  shows  the  transverse,  vertictJ,  and  obliijue  mtaaureuirnta  in 
during  the  systole  and  the  diastole. 

The  jioint  of  rest  towards  which  these  various  movements  con^ 
corresponds  closely  with  the  attachment  of  the  anterior  papillary  m 

The  right  auricle  and  superior  vena  cava  are  distended,  and 
pulmonary  aiter)'  is  enlarged  and  lengthened  simultaneously  with 
contraction  of  the  ventricle.  The  auricle,  which  just  before 
wrinkled,  becomes  full;  and  its  auricular  portion  and  left  edge  i 
rapidly  inw*ards,  and  to  the  left,  so  as  to  replace  the  veutricla 
movement  of  the  auricular  portion  is  remarkable.  It  suddenly 
larges  and  becomes  pur]>le,  and  its  tip  moves  from  the  right  to 
left  edge  of  the  sternum,  at  the  level  of  the  third  costal  cartilage. 
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ns  contTaction  of  the  left  ventricle  is  only  visible  at  its 
ii«  'its  lell  lK»nifir,  since  the  rest  of  the  cavity  is  liiddtm 

utricle.    Tiie  apex  has  a  revohin*^  nioveni(>ut,  iipwanls, 
ftud  lo  the  right     The  left  bonier  of  the  ventricle,  like  the 
ives  forwanlfl  and  to  the  right ;  but  while  the  portion  of  tiie 
near  the  apex  ascends,  the  portion  near  the  base  descends. 
X  of  the  left  auricle,  which  duriug  the  diastole  of  the  ven- 
:€ly  visible,  descends  during  t!ie  .systole,  and  moves  rapidly 
and  downwards,  so  as  to  repliicc  the  retreating  ventricles, 
fill  up  the  angle  bet^veen  them  and  the  jmhaonsiry  urtory. 
we  remove  the  left  ribs  and  look  at  the  heait  fmm  the  left  side 
a  profile  view,  the  animal  lying  ujion  the  back,  we  see 
left  ventricle  moves  forwards  during  the  systole.,  the 
Ivancing  much  more  than  the  anterior;  and  tliitt  the 
icle  desc»L'nds,  while  the  apex  ascends,  so  tliat  itpux 
tte.     It  is  ditticult  to  tix  upon  the  pi-ecise  zone  of 
iihir  walls  t^juards  wbir.li  the  a|>ox  ascends  and  the 
but  it  is  somewhere  about  the  middle  of  the  ventricle, 
ifw,  to  the  apox   than   tlxe   base.     This  region  of  stable 
coTTe»poTids  to  a  similar  point  of  rest  in  the  papillary 
to  this  arrau;^'emeut,  the  ventricles  and  their  valves 
Ivea  to  eacli  other  during  the  ventricular  cnulraction. 
iele.  like  the  right,  etdarges  duriug  the  systole,  und  as 
the  V€'ntricle  then  descends  and  advances,  tlie  ventricubiv 
of  ihe  «wi.i11l«u  auricle  descends  likewise,  apj»arently,  as  it 
itf  the  base  oH  the  ventricle  before  it 
r  leit  ventricle  propels  its  contents  int<)  the  aorta,  the  arch 
15  distended  and  lengthened,  and   itw  root,  like  that  <jf 
arler)',  descends.     The  arch  of  tlie  aoiia  enlarges  both 
and  t«*adth,  and  l^eeomea  tense  and  rigid.     Its  Literal  en- 
it  is*  small,  but  its  ehnigation  is  considerable;  and  its  urilice, 
of  the  pnlmonary  artery,  descends  during  the  systole. 

eystole,  the  auricles   and   great  vessels   enlarge,  and 
phu'«  just  left  by  the  retreating  ventricles ;  there  is. 
Mood  at  the  liase  of  the  heart  at  the  end  of  the  systole 
eml  of  the  diastole.     Since,  however,  duriug  the  systole, 
les  ct»ntrai;t.  the  increase  of  the  blood  at  tlic  base  probahly 
iU  diminutiun  t<»ward9  the  apex.     During  the  i>ause  wbicli 
the  dilntation  of  tlie  ventricles,  the  blood  continues  to  How 
annele  «o  that  the  amount  of  blood  in  the  lieart  and  great 
ter  just  before  the  ventricular  systole  than  at  any 

of  the  Fnjnllnry  MuscU^'i. — ^Tliat   I   might  observe  the 

papillarv  n»u-scles,  I  removed  the  anterior  wall  i>f  the 

|«  wn^n  tlie  heart  was  beating  in  situ.;  and  I  found  that 

Um?  anterior  fKipillaiy  muscle  of  the  right  ventricle  con- 

iho  9i*ptum  during  the  systole. 

tlio  septum,  so  as  to  expose  the  two  papillary  muscles 
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©f  the  left  ventricle,  and  I   noticed  that  both  the  muscles,  whi< 

during  the  diaatole  were,  wide  apart,  approximated  and  came  ch 
to;;i'ther  during  the  systole.     At  the  same  time  the  muscles  shorten* 
towards  their  own  centre,  so  that  their  tips  and  tlieir  tendinous  c< 
descended  to  the  left  towards  the  apex  of  the  ventricle,  while  th« 
roots  of  attachment  near  the  apex  ascended  to  the  right  towards 
base  of  the  ventricle.    The  fixed  point  towards  which  the  two  en< 
approximated  corresponded  apparently  to  the  zone  of  rest,  or  stal 
e<iuilibriimu  in  the  walls  of  the  ventricle,  towards  which  the  ' 
and  the  apex  of  the  ventricle  approxijuate  during  the  systole. 

Aeiiwi  of  the  Mitral  ami  Trieuspid  Valves. — In  order  that  I  migl 
see  the  movements  of  the  mitral  and  tricusi)id  valves,  I  cut  out 
heart  when  beating  ^^go^ou^ly,  and  immersed  it  in  water. 
ventricles  contracted  with  force,  and  expelled  the  water  from 
great  arteries  duriiij^^  each  systole.  Tlie  jet  from  the  aorta  was  si 
inches  in  length.  The  segments  of  the  mitral  and  tricuspid  vali 
were  seen  to  come  together  at  their  notched  and  bead-like  nmrgii 
80  08  to  close  the  valves  during  the  systole,  and  prevent  the  effil 
of  a  drop  of  liquid. 

At  the   beginning   of   each   diastole  the  margins   of   the  vali 
Bejiarated  quickly  from  ejich  other,  so  as  to  admit  the  flow  of 
freely  into  tlie  ca\dty. 


Direction  of  tue  Ouruents  of  nLOOD  in  the  CAvmES  of  ti 
Heart.     (See  Figs.  18,  19.) 

In  the  left  ventricle,  the  aperture  of  entrance,  the  mitml  orifice, 
contiguous  to  the  aperture  of  exit,  the  aortic  orifice,  the  two  orifi< 
being  separated  by  a  membranous  septum  consisting  of  the  antei 
tlap   of  the  mitral   valve.      In   the  right  ventricle,   the    aperture 
entrance,   tlie    tricuspid   orifice  is    at  a  distance  fmrn  the   ajwrti 
of    exit    at    the   imlmonary    artery,   the  two   orifices    being    se^ 
rated  by  the  muscular  channel  of  the  conns  arteriosus.     In  the  I< 
ventricle  the  current  of  blood  inwards,  wliich  descends  during 
diastole  beliind  the  anterior  segment  of  the  mitnd  valve,  is  pandlel 
direction  to  the  current  of  blood  outwards,  which  ascends  during  tl 
systule  in  front  of  that  segment.     (Fig.  IH.)      In  the  right  ventriol 
tlio  cuiTcnt  of  blood  inwards  is  at  right-angles  to  the  current  of  bl( 
outwards^   since  the  blood   enters  the  cavity  front  right  to  left,, 
leaves  it  from  below  upwards  (Fig.  19).    During  the  systole  the  sti 
of  blood  in  the  left  ventricle  takes  a  spiral  direction  towards  the  aoi 
orifice,  iu  accordance  with  i\\{\  diicction  oi  the  aorta  itself.   The  sti 
of  blood  in  tlie  riglit  ventricle,  as  it  ascends,  mounts  over  the  bulgii 
septum,  lx!ingn*strainod  by  the  concave  anterior  wall  of  the  ventricU 
Tills  upward   stream,  whii-h   nnrmws   as  it  ascends,  thus  takes  tJ 
curved  direction  upwards,  backwards,  and  inwards  of  the  conns  at 
rtosiis  and  the  pulmtuiary  artery.     In  the  left  ventricle,  the  anteru 
segment  of  the  mitral  valve  and  the  right  and  left  papillary  musch 
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lUo^v  channel  for  the  stream  of  blood,  which,  as  it  ascends  to 
.  presses  upon  the  under-surface  of  the  valve.  In  the  right 
the  stream  of  blood,  as  it  ascends,  sweeps  onwards  at  right 
Im  to  the  onder-surface  of  the  tricuspid  valve,  and  rushes  between 

the  papillary  muscles,  and  through  the  tendinous  cordage 

^ts  the  muscles  to  the  flaps  of  the  valve. 


•  ■up   Uic  direi-lion  of  ihe 
liiu  blood  ia  tho  left  side 


■*  itm  inrnf  t. 


Fio.  19.— Showing  the  direction  of  the 
currents  of  the  blood  iu  the  right  side 
ul  the  heart. 


MOTKMSNTS  OF  THE   HEART  CAUSED   BY   ResPIHATION. 

(See  Figs.  20,  21.) 


^^^H  iaspiraiion  the  diaphragm  in  its  descent  draws  downwni-ds 
^^Hms  a^  and  floor  of   the  pericardium,  and  tlie  whole  of  its 

e\3.  The  heart  reats  upon  the  central  tendon  of  the  diaphva^jni 
fonn9  thp  floor  of  the  pericardium,  and  it  therefore  necessarily 
bn  Aad  fidls  with  the  rise  and  fall  of  the  diaphragm.  T]ie  descent 
f  the  tliapbragni  ia  accompanied  by  the  advance  of  the  anterior 
l%tt  of  the  chest',  which  produces  the  corresponding  expansion  of 
p  In^  Ulteriorly.  The  central  tendon  of  the  diaphragm  forming 
k» floor  of  the  pericardium  presents  an  inclined  plane,  upon  wliich 
fct  limit  glides  forwards  and  downwards  during  inspimtion,  under 
h$  OUUlliiliurl  inflaence  of  the  descent  of  the  diaphragm  and  the 
pmid  aoreiseut  of  the  ribs  and  sternum.  Whatever  be  the.  cause 
tf  tbe  iltenKi  level  of  the  diaplungm,  whether  it  contracts  and 
M   in   inapinition,  or  is   pushed   downwards   by  fluid   or 
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tumours  iu  the  chest  —  whether  it  is  raised  during  expiration, 
pushed  upwurds  by  diatensiou  of  the  Btumach  and  intestines, 
tiuid  ill  liiL'  ahdome.ii,  by  abdominal  tumours,  or  by  nbaceas  or 
ufrecLiuiis  of  the  liver;  whatovt-r,  iu  short,  he  the  caiiso  prf.)duci 
the  ascent  or  descent  of  tlie  diaphragm,  a  corre.s[>oudirig  ascent  or 
descent  of  the  hejirt  nmst  eusue.  The  only  exception  is  the  disphiceiuenl 
downwai'ds  of  the  central  tendon  of  tlie  diaphmgm  by  means  of  effusion 
into  tlie  pericardial  sac,  ■when  the  fluid  interposes  itself  between  tl* 


Fig.  so.— 8Uo«ring  the  posttion  of  the  HmiI  and  f^at  veuols  in  roUtiou  to  the 
the  cheat,  mud  the  lungs  b  u  healthy  man  ai  tMt  end  qf  afortml  txpirxUwn. 


heart  and  the  dinphragm,  with  the  elTect  of  pushing  the  diaphi 
downwanls  and  the  heart  upwards.     An  important  part  is  played 
the  jwricanliuni  iu  the  influence  of  reispinitiou  on  the  jMisitioii  of 
heait.     The  central  tendon  uf  the  diaphragm  forms  the  base  of  the  j>ei 
cardium,  upon  which  the  heart  rests  as  u]^on  a  flot^r.    The  apoikcnn>l 
Btnicture  of  the  pericardium,  which  takes  it^j  origin  from  the  ceni 
tendon,  ascends  so  as  to  form  a  strong  fibrous  pouch  which  envelop 
the  whole  lienn,and  gives  off  a  fibrous  investment  to  each  of  tliegi 
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as    they  enter  or   leave  the  pericardial   rrc.     Through   tlie 

of  this  apMtictirotic  structure,  the  diaphragm,  (iurin^r  \i^  de- 

ts  so  as  to  draw  down-vrards  the  great  vessels  simultaneously 

tfar  hf'artv 

Rw  respiratoTT  movements  of  tlie  Iieai-t  are   vertical.     The  orji;an 

laD  ita  ]>arta  and  grent  vessels  move  downwards  during  inspiration, 

npwartls  during  expimtion.     While,  therefore,  the  vertical 

of  tlie  hftart  and  great  veasels  to  the  piirietes  of  the  chest 


ihf-  rxmilioti  of  tb»^  LeArt  and  gmt  voasolfliii  relutioii  to  llie  waltu  of 
li  tli«  laiign  it)  r  Itoalthy  mnn  at  the  end  of  a  deep  itujyimJifm. 
-^WlflWM  boMMlary  of  the  he«rt  onght  to  have  been  Bomcwhat  lower  in  thisfigiira. 

^ftered.  the  lateral  ndation&  of  the  various  pads  of  the  heart  and 
^PvmkLi  to  each  other  are  imaltcred,  and  their  relative  po&itious 
^B  mrotifldin^  or^ns  are  not  materially  changed. 
While  th<*  diaphra^^m  de-scends  during'  inspiration,  carryin;,'  with  it 
i  baut,  the  fr*int  and  aides  of  the  caj^e  of  the  chest,  furrncd  hy 
ifibtAtwl  i'  astM^nd.     Thechanj^p  in  the  position  of  the  heart 

tft  1      M      iiid  sternum  is,  therefore,  douLled  in  extent  hy  the 
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twofold  operation  of  the  descent  of  the  diaphragm  and   the  h\ 
simultaneously  with  the  ascent  of  the  cage  of  the  chest. 

Inrtjiifation,  besides  causing  the  descent  of  the  heart,  produces  al 
a  lengthening  and  general  enlargement  of  the  organ  and  its  gi 
vessels.      The  leugtliening  of  the   heart  and  its  vessels  tells  wi 
decreasing  effect  from  below  upwards.      The  descent  of  the 
vessels  in  the  neck  is  much,  but  not  completely,  restrained  by 
attachments  of  those  vessels.  The  innominate,  the  left  carotid  and 
subclavian  arteries,  and  the  ascending  aorta  are  elongated  and  stratghl 
ened  to  a  considerable  extent,  and  as  less  blood  is  sent  into 
vessels  during  ius]>iration  than  during  expiration,  they  are  lessen* 
in  width  at  the  same  time  that  they  are  increased  in  length. 
enlargement  of  the  cavities  of  the  heart  is  limited  to  the  right  sii 
The  right  auricle  receives  in  increased  quantity  the  blood  which  hi 
been  stirred  up  in  the  hepatic  and  portal  vessels  and  the  great  veil 
during  expiration.    The  space  in  tlie  vessels  of  the  expanded  lungs 
the  reception  of  blood  is  increased  ;  the  blood  is  sent  witli  greater 
through  the  pulmonary  artery  from  the  right  ventricle,  in  consequei 
of  the  culai-geuieut  of  the  pulmonary  capillaries,  and  ia  at  the  sani 
time  sent  in  greater  quantity  from  that  cavity,  because  its  supply 
blood,  derived  from  the  auricle,  is  materially  increased  during  inspii 
tion.    Tiie  veiue  cavie,  the  right   auricle,  the  right  ventricle,  and  tlu 
pulmonary  arteiy  are  therefore  enlarged  both  in  length  and  widi 
The  supply  of  blood  to  and  from  the  right  cavities  of  the   hi 
which    is    thus    increased   during    inspiration,   is    then    probabli 
associated  with  a  corresponding  diminution  in  the  .nupply  of  blood 
and  from  t!ie  left  cavities  of  the  heart.     The  blood  is  retained  in  th< 
pulmonary  vessels  in  augmented  quantity  during  inspiration.    We  maj 
infer  that  less  blood  ia  sent  then  into  the  left  auricle,  and  we  knoi 
that  less  blond  is  sent  then  into  the  system  tlirough  the  arteries  froi 
the  left  ventricle,  than  during  expiration. 

The  result  of  tlie  various  co-operating  and  contending  forces  whicl 
I  have  just  considered  are  exhibited  with»  I  helieve,  an  apprviach  tol 
accuracj'  in  Pigs.  20  and  21,  representing  tbo  position  nf  the  heart  and'l 
great  vessels  in  relation  to  the  cage  of  the  che-st  and  the  lungs  at  tin 
end  of  a  forced  expiration,  and  at  the  end  of  a  deep  inspiration. 

The  greatest  change  in  the  relative  ]wsition  of  the  heart  during  inspi-j 
ration  takes  place  at  its  lower  boundaiy.the  descent  of  which  is  equi" 
to  that  of  the  central  tendon  of  the  diaphragm,  or  at  least  one  incl 
The  upward  movement  at  the  same  time  of  the  lower  end  of  th( 
sternum  and  the  adjoining  cartihigrs  is  almut  one  inch  also.  Tbd] 
i-esultiug  change  in  the  relative  position  of  the  kiwer  boundary  of  tliel 
heart  and  the  extermil  walls  ought  to  be,  and  1  believe  is,  though  I  havaj 
not  ascertained  it  by  exact  demonstration,  about  two  inches.  The] 
ascertained  change  in  tlic  rehitive  jmsition  nf  those  parts  is  such,  thai 
the  lower  boundary  of  the  right  ventricle,  at  the  end  of  expiration,  iaj 
situated  behind  the  lower  end  of  the  sternum,  and  at  the  end  of  in- 
spiration, behind  the  lower  end  of  the  ensifonn  cartilage.     The  result^ 
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lifc,  in  a  robust  man.  is  that  at  the  end  of  expiration,  the  ira- 

of  the  right  ventricle  may  be  perceptible  to  the  left  of  the  lower 

of  the  steruum;  while  at  the  end  of  inspiration  it  is  to  be  seen  and 

beating  with  considerable  force  over,  below,  and  to  the  left  of  the 

cartilage,  or  in  other  words,  at  the  epigaatri-uin.     The  heart 

in  6ict  descended  into  the  space  ])reviously  occupied  by  the  liver 

■lOBiiich,  and  instead  of  being  protected  at  the  purt  spi>k(;u  of  by 

framework,  is  at  the  end  of  a  deep  inspiration  only  covered 

loe»ch  side  of  the  ensiform  cartilage  by  the  abdominal  muscles.     The 

■IKX  of  the  left  ventricle  descends  to  the  same  extent  during  a  depp 

iMpinUiom,  or  from  the  fifth  rib  to  the  seventh  costal  cartilage.     The 

tapolse   at   the  apex,  which  at  the  end  of  expiration  is  often  felt 

beating  with  force  in  the  fourth  intercostal  space,  is  at  the  end  of  a  deep 

iBi|nratk>n  quite  im[>erceptible.     1  need  nut  go  through  the  whole  of 

tba  details  of  the  altered  relative  positions   of  the  heart  and  great 

^la  tn  relation  to  the  ribs  and  sternum  during  expiration,  and  at 

rtd  of  a  deep  inspiration.     They  speak  for  themselves,  and  are 

iLed  in  the  accompan>'ing  figures.  It  will  suflice,  if  I  describe  the 

1  bearings  of  the  principal  landmarks.     A  transvei'se  boundary- 

irawTi  across  the  top  of  the  right  auricle  and  right  ventricle  cor- 

■  ;  ►nds  with  the  altachment  of  the  grcjit  vessels  to  the  heart.     Thia 

TijL^vrTse    line,   which  marks  the  position  of  the  aorta  above  the 

n^   attricle,   and    the   commencement   of    the  pulmonary  artery, 

*«*— ■bi    at    the    end   of   expiration   across    the  second    intercostal 

rm,  and  the  intervening  portion  of  the  sternum  a  little  below 
BBnnhrinm  ;  while  at  the  end  of  inspiration  it  ci-osses  the  hiwer 
lOBDilar^r  of  the  third  intercostal  spaces  and  the  intermediate  portion 
•f  the  stcniunx.  The  pulmonary  artery  descends  from  the  second  to 
tW  third  intercostal  space,  and  the  visible  comuiciicenieut  of  the 
aarta  makes  a  corresponding  descent  behind  the  Bternum.  The  top  of 
t^  arch  of  the  aorta  which  at  the  l>eginning  of  a  deep  inspiration  is 
a  liOla  below  tlie  top  of  the  manubrium,  is,  at  the  end  of  it,  at  or  a 
litfe  above  the  lower  end  of  that  bone. 

The  vertical  and  forward  respiratory  movements  of  the  heart  "explain 
&•  difference  in  the  position  of  the  heart  in  relation  to  the  walls  of 
IW  cheat  in  weak  persons  witli  flat  chests  on  the  one  hand,  and  in 
li«B  who  are  fuU-chested  and  robust  on  the  other.  The  relations  of 
Ik*  Iwart  and  great  vessels  to  the  cage  of  tliB  chest  follow  the  type  of 
npialion  In  the  feeble,  and  the  type  of  inspiration  in  the  strong. 


fun  ViJtr  OF  THE  Hkart  avp  Grk.vt  Vessels  ra  a  IXealtht 
Max  witu  a  well-formed  Chest.      (See  Figs.  22,  23.) 

TVeiicart  and  j»r«it  vessels  occnpy  the  central  region  of  the  chest. 
IW  \bw^  boundary  of  the  right  ventricle  is  situated  behind  the 
eartilago,  and  is  about  half  an  inch  or  more  below  the  lower 
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end  of  the  osseous  sternum;^  and  the  top  of  the  arch  of  the  aoi 
at  tbe  orij^'iu  of  the  itnioiniuato  and  left  carotid  arteries,  is  about  hi 
an  inch  or  more  below  tlie  upper  end  of  the  sternum. 


eff.r/AXA/>n>»0A.. 


SYSTOLE. 

Pro.  22. — Stinwing  tbo  position  and  relative  flizo  jf  tho  vnrious  caviticji  nf  tbi-  Itcart 
of  th^  grojt  vc»»el»  auriug  tlio  Tentricular  aystolo  in  a  healthy,  wcU-fonned  nwn. 


Note, 


-The  fifth  cartiUgi'0  were  unuftially  bigh  in  tliu  body  from  which  figures  22  Mil 
23  wore  taken. 


The  breadth  of  the  heart  is  about  one-half  of  the  breadth  of  the 
cliest.    The  heart,  at  its  extromo  limits,  extends  for  a  little  more  than 

1  All  tho  works  on  i)if  dtngnnflis  of  tlio  ilifieasca  of  the  heart  with  which  1  am 
nc<iiiainteil,  whcthnr  pnl>li»bi-'d  in  this  couutiy  or  in  Germany,  rf>pri<»fiit  the  h>wer 
iiotindary  of  the  heart  iis  iM-ing  8ituiit<?d  al>ovfj  the  biwi-r  end  of  thp  Htprnuni.  8t>reral  of 
tli'-iw  work*)  huvp  cviilt-ntly  tiikcu  thfir  tiK'nrt-i  fmm  Luscl»kA'«  well-known  <lniwiiigt 
which  givc4i  undoubl4.>tily  an  uoeiiralo  view  ut  thu  hoiiit  and  the  surrounding  pnrtn  in  the 
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lird  of  ite  breadth  into  the  riyht  Bide  of  the  chest,  and  for  a 
less  than  two-thirds  of  its  breadth  into  the  left  side  of  thu  chest, 
that  propjrtiou  to  the  right  and  left  of  a  vei'tical  iiuc  drawu 
l«vn  llic*  middle  of  the  fiteraum. 


DIASTOLE. 

iP      flfcoyJTir  tbc  jNiNition  nnO  rvlntive  siirc  cif  the  various  cavitira  of  the  liTfirt  And 
vrvApU  liuring  llif  iJiaMlole  uf  tbe  vi-utridcs  in  a  heollhy,  well-foniietl  man. 


the  gyfltole  of  the  ventricles  the  proportion  of  the  heart  in 
nde  of  the  chest  lessons,  owing  to  the  inward  contraction  of 

W4f  fwr  viMt  liiln'n.     It  givp*,  howovpr,  nri  tltnt  very  accmint,  an  iaiw- 

of  :.  [(osition  nf  the  hwirt  in  the  livinjt  iiiiin. 

stAtcU  "< 't  thr  Inwer  boiimliiry  of  the  heart  w.MtiiatMl  hohind  the  onsi- 
alioni  luilf  'tn  in^^h  or  moro  betow  the  \o\\ax  end  of  iht:  ottfieoUA  slemuni, 

MOB  ^'■"  r  "'■'•"'■' iii'U  : — 

(I  \  At  tW  tisne  «'>  '  ^^  riUMd  by  1  he  elevation  of  tho  diaphrn|;m  dnrinj; 

•sitftmlioD.  ,  f    I   heart  contracts  tipwnrda  towaixht  iU  liiglicr  poinU 


?6 


A  SYSTEM  OF  MEDICINE. 


the  left  border  of  the  left  ventricle,  whiie  that  in  the  right  side  of  tbi 
chest  increases,  owing  to  the  outward  expansion  of  the  right  border  ol 
the  right  auricle. 

The  boundary  line  across  tlie  sternum,  between  the  upper  bordei 
of  the  ht!art  and  the  lower  limit  of  the  great  vessels,  is  on  a  level 
with  the  third  coslul  cartilages. 

The  lower  boundary  of  the  heart  extends,  with  a  slight  inclinatioi 
downwards,  from  aUnit  half  an  inch  below  the  lower  end  of  the! 
sternum  to  the  fiftli  left  space,  just  above  or  on  a  level  with  the  nppei 
edge  of  the  sixth  left  cartilage.     The  lower  boundary  of  the  hi 
ascends  during  the  systole  of  the  ventricle,  and  descends  during  it«j 
diastole  ;  it  descends  also  during  onlinary  inspiration,   and  ascends] 
during  ordinary  expiration  for  about  the  third  of  an  inch.     A  deep. 
inspiration  nmy  bring  down  the  lower  border  of  the  heart  to  the  lowei 
end  of  the  ensiform  cartilage,  and  a  forced  expiration  may  raise  it  to] 
or  above  the  level  of  the  lower  end  of  the  sternum. 

The  left  houndary  of  the  heart  at  its  apex  is  situated  to  the  left  ol 
the  junction  of  the  fifth  rib  to  its  costal  cartilage,  and  behind  or 
the  left  of  a  vertical  line  drawn  downwards  from  the  left  nipple.'  The] 
right  houndary  of  the  heart  extends  about  an  inch  to  the  right  of  the] 
right  edge  of  the  sternum. 

TIic  Might  Siiie  of  tlu  Heart. — The  right  cavities  occupy  the  whole 
front  of  the  heart  with  the  exception  of  its  left  portion,  wliere  the 


of  attArhtnent,  so  as  to  loftTe  an  ATerage  npaccof  half  nn  inrli  ]>etween  tlie  ]ower  boanc 
of  the  heart  and  the  lower  boundary  of  the  frmit  of  the  porioardium  ;  that  spooe  ' 
the  exact  nieAsiirc  of  tho  upward  shrinking  of  the  heart  aflcr  dfiath.     The  lower  bonndi 
of  the  lioart  was  situated  behind  the  i?ud  of  the  08S«0U8  atoruum  ia  oce-fifth,  and  beloi 
that  ]Knul  ill  twu-fiftha  of  my  cssl'S,  while  it  was  above  Ihut  |;uiiit  iu  twu-Uftlis  of  thcon. 
The  lowtr  boundary  oi  the  front  of  the  pericardium,  whieii  nmrks  the  pot^itiun  of  t2i«j 
Inw^r  l^'jiiudary  of  the  heart  il.sflf  ilI  Iho  titut^  of  dfuth,  wa>}  l>ehiud  the  loK'er  end  of  ths] 
Htemnin  in  one-tifth,  Hnd  beloiiv  that  point  (being  sitiinted  hehiud  the  upper  portion  of  thftj 
enaiform  cartilage)  iu  two-thii\l8  of  luy  caws,  wJiile  it  waa  above  that  point  in  only  oi 
eighth  of  them. 

(2).  We  have  already  Been  (pp.  16,  17)  that  there  is  a  general  eorrcjipondence  between 
relation  of  the  lower  bnundnry  of  the  right  ventricle  to  iho  end  of  tho  osseoaa  iterai 
and  the  relation  of  tho  lower  border  of  the  aiicx  of  tho  heart  to  the  inferior  edge  of  iSbiA 
fifth  costal  oartilogo  and  rib.  Tlie  inferior  edge  of  the  jouction  of  thr  fifth  eartnagv  and] 
rib  was  on  n  lower  level  than  the  end  of  tho  storoum  bv  fh>in  a  quarter  of  an  inch  U») 
an  inch  and  a  iiuarter  in  60  out  of  71  L-usea,  waa  on  tho  same  level  In  five,  and  was.] 
above  that  level  m  nix  insUnces.  It  ia  evident  that,  with  few  oxceptioua,  tho  KpeX'beatj 
could  not  Iw  felt  in  the  hfth  s[>ac4;  if  the  lower  boundary  uf  the  heart  were  situated  aboTttj 
the  end  of  tlie  Mti-niuni.  | 

(3).  The  lower  edge  of  the  anterior  portion  of  the  right  lung  at  ita  left  border  eorre- 
Bponda,  aa  a  rule,  with  the  lower  boundary  of  the  heart  at  the  same  iiituation.  (n  aixi 
casoa  the  lower  ettgo  of  that  portion  of  the  right  lung  whs  l>ehind  or  on  a  level  witli  the 
lower  end  of  the  steniuui  ;  in  three  it  was  above  that  point  to  the  extent  of  half  an  iueh  ; 
and  in  twenty  it  wa.s  helow  that  point  to  an  extent  varying  from  a  quarter  of  an  inch  to 
an  inch  and  a  half,  or,  in  one  I'xceptional  case,  two  inches.  We  may  thenfore  inTe 
that  tho  lower  boundary  of  the  heart  waa  situated  in  two*thirds  of  these  caaee  behind] 
the  ensifurm  cartilage,  in  oue-fifth  of  them,  bidiind  the  lower  end  of  the  OGaeons^ 
iitemiim,  and  in  only  one-tenlb  of  theai  above  iliat  end  of  the  bone. 

*  1  have  niJide  couipamlivt'Jy  Ftw  nb^ervitions  as  to  tho  position  of  the  left  nipple  la; 
relation  to  the  junction  of  the  adjoining  nba  to  their  cartiJngca  and  the  left  bouudaiy  of  ^ 
the  heart  at  its  apex. 
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Iril  Tentricle  comes  into  view  from  behiud  the  right  ventricle  to  the 
tftat  of  an  inch  in  breadth.     The  transverse  or  nunculo-ventricular 
flnoiw  fonus  the  external  apparent  separation  between  the  right  au- 
ncW  and    right  ventricle.     The  auriculo-ventricular  furrow  sweeps 
kidnrards  and  forwards  to  so  great  an  extent,  to  the  left  during  the 
ojkI  to  the  right  during  the  diaatole,  that  it  presents  no  fixed 
during  life,  but  ranges  to  and  fro  between  certain  limits. 
Qpper  end  of  the  furrow  may  be  situated  at  the  left  edge  or  at 
ibe  middle  line  of  the  sternum,  on  a  level  with  the  third  cartilage ; 
and  its  lower  end  may  be  placed  a  little  below  and  to  the  right  of 
tka  lower  end  of  the  sternum,  being  behind  the  sternal  end  of  the 
-^■  nth  cartilage,  but  it  may  extend  for  fully  Imlf  an   incli  to  the 
-     •  of  this  jK)sition.   The  transverse  furrow  thus  crosses  behind  the 
.   '  •  r  half  of  the  sternum  obliquely  from  left  to  right,  and  from  abovo 
C-j  ruwanls.     The  upper  tliiid  of  the  tninsverse  furri>w  forms  a  true 
line  of  eeparotion  between  the  auricular  appendix  and  the  arterial 
asM  of  the  right  ventricle ;  but  the  lower  two-thirds  of  the  fuiTow 
be  about  half  an  inch  to  the  right  of  the  tricuspid  orifice  and  the 
iiaa  of  division  between  the  right  auricle  and  the  right  ventricle. 
Ibe  r^fat  transverse  or  "auriculo-ventricular"  furrow  is  not  there- 
fan  at  this  part  of  its  course  a  true  line  of  separation  between  the 
li^  auricle  and  ventricle,  but  is  thrown  half  an  inch  to  the  right 
•f  that  line  by  the  presence  there  of  the  right  coronary  vessels,  and 
Uke  oonch  of  fat  in  which  they  are  embedded. 

Tke  liight  Auricle — The  right  auricle  is  broad  above,  where  it 
viiemi  out  into  the  auricidar  appendix,  especially  during  the  systole, 
Md  liM  l>ehind  the  middle  of  the  sternum,  reaching  from  its  right 
«fte&  to  its  left  edge,  on  a  level  with  the  third  cartilages ;  and  it  is 
mmw  below,  where  it  appears  to  come  to  a  point  at  the  lower  end 
U  the  tninsverse  furrow,  to  the  right  of  the  lower  end  of  the  sternum. 
Ihm  real  or  internal  breaiith  of  the  right  auricle  is,  as  I  have  just 
fex|ilain«d,  gmattir  tJian  its  apparent  or  exterrud  breadth  along  the 
faH  of  the  tran5(Vi.'rse  furrow.  When,  therefore,  the  lower  portifin 
of  that  furrow  i^  situated  a  httle  to  the  right  of  the  sternum,  the 
bver  portion  of  the  tricuspid  orifice  is  covered  by  the  lower 
tad  of  the  Bt^nium,  a  little  to  the  right  of  the  middle  lino  of 
Uhi  bonM.  The  right  boundary  of  the  auricle  extends  behind  the 
a|bt  oosUl  cartilages  for  about  an  inch  beyond  the  right  edge  of  the 


Tlic  right  auricle  unilcii^oes  more  change  in  form  during  the  actinn 
if  tbe  heart  than  any  other  j^ortion  of  the  orgua  During  the  systole 
U  the  ventricles  the  auricle  retains  its  Inngth,  but  it  becomes  twice 
Mwide,  and  iX&  whole  Hurfacc,  instead  of  being  pale  and  wrinkled,  is 
yvple,  plump,  and  glistening.  The  ventricular  border  moves  ex- 
IcHirely  to  the  left,  so  ^l&  to  pass  from  the  right  niaigin  to  the  middle 
bto  of  the  sternum,  while  itd  right  border  expands  a  little  to  the 
"^kl  TbcTD  is  a  Hiight  descent  of  the  upper  and  lower  bonlers  of 
^  5ghl  auricle  daring  tlie  conlnu'tion  of  the  ventricles.      During 
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the  left  border  of  the  left  ventricle,  while  that  in  the  right  side  oi 
chest  increases,  owing  to  the  outward  expansion  of  the  right  boid 
the  right  auricle. 

The  boundary  line  across  the  sternum,  betweeiTthe  upper  bo 
of  the  heart  and  the  lower  limit  of  the  great  vessels,  is  on  a  1 
with  the  third  costal  cartilages. 

The  lower  boundary  of  the  heart  extends,  with  a  slight  inclina 
downwards,  from  about  half  an  inch  below  the  lower  end  of 
sternum  to  the  fifth  left  space,  just  above  or  on  a  level  with  the  u\ 
edge  of  the  sixth  left  cartilage.  The  lower  boundary  of  the  h 
ascends  during  the  systole  of  the  ventricle,  and  descends  during 
diastole;  it  descends  also  during  ordinary  inspiration,  and  asoc 
during  ordinary  expiration  for  about  the  third  of  an  inch.  A  d 
inspiration  may  bring  down  the  lower  border  of  the  heart  to  the  lo 
end  of  the  ensiform  cartilage,  and  a  forced  expiration  may  raise  i 
or  above  the  level  of  the  lower  end  of  the  sternum. 

The  left  boundary  of  the  heart  at  its  apex  is  situated  to  the  lef 
the  junction  of  the  fifth  rib  to  its  costal  cartilage,  and  behind  oi 
the  left  of  a  vertical  line  drawn  downwards  from  the  left  nipple.^  ' 
right  boundary  of  the  heart  extends  about  an  inch  to  the  right  of 
right  edge  of  the  sternum. 

The  Eight  Side  of  the  Heart — The  right  cavities  occupy  the  wh 
front  of  the  heart  with  the  exception  of  its  left  portion,  where  t 

of  attachment,  so  as  to  leave  an  average  Rpace  of  half  an  inch  between  the  lower  bonne 
of  the  heart  and  the  lower  boundary  of  the  front  of  the  pericardium ;  that  space  bi 
the  exact  measure  of  the  upward  shrinking  of  the  heart  after  death.  The  lower  bound 
of  the  heart  was  situated  behind  the  end  of  the  osseous  sternum  in  one-fifth,  and  be 
that  point  in  two-fifths  of  my  cases,  while  it  was  above  that  point  in  two-fifuis  of  thi 
The  lower  boundary  of  the  front  of  the  pericardium,  which  marks  the  position  of 
lower  boimdary  of  the  heart  itself  at  the  time  of  death,  was  behind  the  lower  end  of 
sternum  in  one-tiflh,  and  below  that  point  (being  situated  behind  the  upper  portion  of 
ensiform  cartilage)  in  two-thirds  of  my  cases,  while  it  was  above  that  point  in  only  o 
eighUi  of  them. 

(2).  We  have  already  seen  (pp.  16, 17)  that  there  is  a  general  correspondence  between 
relation  of  the  lower  boundary  of  the  right  ventricle  to  tjie  end  of  the  osseous  stenn 
and  the  relation  of  the  lower  border  of  the  aytex  of  the  heart  to  the  inferior  edge  of  i 
fifth  costal  cartilage  and  rib.  The  inferior  edge  of  the  junction  of  the  fifth  carmage  a 
rib  was  on  a  lower  level  than  the  end  of  the  sternum  by  from  a  quarter  of  an  inch 
an  inch  and  a  (quarter  in  60  out  of  71  cases,  was  on  the  same  level  in  five,  and  i 
above  that  level  m  six  instances.  It  is  evident  that,  with  few  exceptions,  the  apex-b 
could  not  be  felt  in  the  fifth  space  if  the  lower  boundary  of  the  heart  were  situated  abc 
the  end  of  the  sternum. 

(3).  The  lower  edge  of  the  anterior  portion  of  the  right  lung  at  its  left  border  cor 
sponds,  as  a  rule,  with  the  lower  boundary  of  the  heart  at  the  same  situation.  In  i 
cases  the  lower  edge  of  that  portion  of  the  right  lung  was  behind  or  on  a  level  with  t 
lower  end  of  the  sternum  ;  in  three  it  was  above  that  point  to  the  extent  of  half  an  inc' 
and  in  twenty  it  was  below  that  point  to  an  extent  varying  from  a  quarter  of  an  inch 
an  inch  and  a  half,  or,  in  one  exceptional  case,  two  inches.  We  may  therefore  in 
that  the  lower  boundary  of  the  heart  was  situated  in  two-thirds  of  these  cases  behi 
the  ensiform  cartilage,  in  one-fifth  of  them,  behind  the  lower  end  of  the  ossec 
sternum,  and  in  only  one-tenth  of  them  above  that  end  of  the  bone. 

*  I  have  made  comparatively  few  observations  as  to  the  position  of  the  left  nipple 
relation  to  the  junction  of  the  adjoining  ribs  to  their  cartilages  and  the  left  boundary 
the  heart  at  its  apex. 


POSITION  AND  FORM  OF  THE  HE  ART. 


71 


icle  comes  into  view  from  behind  the  right  ventricle  to  the 
atent  of  an  inch  in  breadth.  The  transverse  or  auricolo-ventricular 
hnow  foTOia  the  external  apparent  separation  between  the  right  au- 
ricle and  right  ventricle.  The  auriciUo-vcutricnlar  furrow  sweeps 
rards  and  forwards  to  so  great  an  extent,  to  the  left  during  the 
le,  and  to  the  right  during  the  diastole,  that  it  presents  no  fixed 
lition  during  life,  but  nmge^  to  and  fro  between  certain  limits, 
upper  end  of  the  furrow  may  be  situated  at  the  left  edge  or  at 
middle  line  of  the  sternum,  on  a  level  with  the  third  cartilage ; 
its  lower  end  may  be  placed  a  little  below  and  to  the  right  of 
rer  end  of  the  sternum,  being  behind  the  sternal  end  of  the 
snth  cartilaiie,  but  it  may  extend  for  fully  half  an  inch  to  the 
j|k  of  this  j>osition.  The  transverse  furrow  thus  crosses  behind  the 
rer  half  of  the  stcnunn  obHquel)'  from  left  to  right,  and  from  above 
rnwanls.  The  upper  third  of  the  transverse  furrow  forms  a  true 
of  separation  between  the  auricular  appendix  and  the  arterial 
of  the  right  ventricle  ;  but  the  lower  two-thirds  of  the  ftu*row 
he  about  half  an  inch  to  the  rigl»t  of  the  tricuspid  orifice  and  the 
of  division  between  the  right  auricle  and  the  right  ventricle, 
right  transverse  or  "  auriculo- ventricular  '*  furrow  is  not  there- 
at tijis  part  of  its  course  a  true  line  of  separation  between  the 
jht  auricle  and  ventricle,  but  is  tlirown  half  an  inch  to  the  right 
that  line  by  the  presence  there  of  the  right  coronary  vessels,  and 
ich  of  fat  in  which  they  are  embedded. 

lii^ht  Auridc — The  right  auricle  is  broad  above,  where  it 

oat  into  tlie  auricular  appendix,  especially  during  the  systole, 

behind  the  middle  of  the  sternum,  reaching  from  its  riglit 

to  its  left  edge,  on  a  level  with  the  third  cartUagea ;  and  it  is 

below,  where  it  appears  to  come  to  a  point  at  the  lower  end 

iverse  furrow,  to  the  right  of  the  lower  end  of  the  sternum. 

or  internal  breadth  of  the  right  auricle  is,  as  I  have  just 

[,  greater  than  its  apparent  or  external  breadth  along  tlie 

15  of  the  transverse  funow.     When,  thert^fore,  the  lower  portion 

thai  furrow  is  situated  a  little  to  the  right  of  the  sternum,  the 

portion   of    the   tricuspid   orifice   is    covered    by   the  lower 

of  the   sternum,   a   little  to  the  right  of  the  middle   line  of 

bone.      The  right  boundary  of  the  auricle  extends  behind  the 

cartilages  for  about  an  inch  beyond  the  right  edge  of  tlie 

Ifight  auricle  undergoes  more  change  in  form  during  tlie  action 
heart  than  any  other  portion  of  the  oi^xn.     Ihiring  the  systole 
the  ventricles  the  auricle  retains  its  length,  but  it  becomes  twice 
and  its  whole  surface,  instead  of  being  pale  and  wrinkled,  is 
plump,  and  glistening.     The  ventricular  border  moves  ex- 
ly  to  the  Itft,  so  as  t^  pass  Inau  the  right  margin  to  the  middle 
the  «t*?mum,  while  its  right  border  expands  a  little  to  the 
There  is  a  slight  descent  of  the  upper  and  lower  bonlers  of 
right  auricle  during  the  eoutniction  of  the  ventricles.     During 
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the  diastole  of  the  ventricles  these  appearances  and  movemeid 
reversed. 

The  Right  Ventricle. — The  right  ventricle  forms  the  solid  mui 
front  of  the  heart,  and  is  flanked  to  the  right  by  the  right  an 
and  to  the  left  by  that  small  portion  of  the  left  ventricle  that  c 
into  view  in  front  of  the  heart,  and  forms  its  left  border. 

The  right  ventricle,  when  exposed  to  view  in  front  of  the  1 
presents  a  pyramidal  shape.  The  base  of  the  pyramid  is  fornu 
the  lower  boundary  of  the  ventricle,  which  rests  on  the  central  te 
of  the  diaphragm,  and  extends,  with  a  slight  obliquity  downv 
and  from  right  to  left,  from  the  right  auricle  to  the  apex  of  thi 
ventricle ;  its  upper  border  is  crowned  by  the  pulmonary  ai 
which  forms  the  apex  of  the  pyramid;  its  left  border  is  foi 
by  the  longitudinal  furrow,  which  divides  the  right  from  the 
ventricle;  and  its  ostensible  right  border  by  the  transverse  fu 
which  apparently  separates  the  right  auricle  from  the  right  vent 
the  actu£d  separation  of  those  two  cavities  at  the  tricuspid  o: 
being  situated,  as  I  have  just  stated,  about  half  an  inch  to  the 
of  the  transverse  furrow. 

The  right  ventricle,  in  its  vertical  diameter  or  length,  extends : 
the  tliird  left  cartilage  to  the  sixth,  which  are  the  cardiac  cartilages 
its  transverse  diameter,  or  breadth,  the  right  ventricle  extends  1 
the  transverse  furrow,  at  or  to  the  right  of  the  right  edge  of  the  t 
num  below,  and  somewhat  to  the  right  of  the  left  edge  of  the  ster 
above,  to  the  anterior  longitudinal  furrow,  which  is  situated  be) 
or  a  little  to  the  right  of  the  junction  of  the  left  costal  cartilage 
their  ribs  from  the  third  to  the  fifth. 

The  length  or  vertical  measurement  of  the  ventricle  is  gre 
than  its  breadth  or  transverse  measurement,  in  the  proportioi 
about  four  to  three.  The  body  of  the  ventricle  forms  about 
lower  two-thirds  of  the  cavity  extending  from  the  fourth  left  ci 
lage  to  the  sixth,  and  the  coniis  arteriosus  forms  about  the  U] 
third  of  the  cavity  extending  from  the  third  left  cartilage  to 
fourth.  The  arterial  cone  of  the  right  ventricle  narrows  f 
below  Upwards  until  it  ends  in  the  pulmonary  artery,  and 
breadth  of  the  cone  a  little  below  the  origin  of  the  pulmonary  ar 
in  relation  to  that  of  the  body  of  the  right  ventricle,  is  in  the  ] 
portion  of  nearly  three  to  five,  or  in  other  words,  the  width  of  the  c 
is  nearly  three-fifths  of  the  width  of  the  body  of  the  right  ventrit 

Owing  to  the  arterial  cone  being  so  much  narrower  than  the  b 
of  the  right  ventricle,  especially  at  its  right  border,  the  transv* 
furrow  extends  further  to  the  left  at  its  upper  than  at  its  lo 
border  by  more  than  an  incli.  In  consequence  of  this  great  deviat 
towards  its  upper  end  the  transverse  furrow  presents  a  double  cui 
which,  looking  to  the  right,  is  concave  above,  where  the  rounded  ai 
cular  appendix  fits  into  the  hollow  profile  of  the  arterial  cone ;  i 
convex  below,  where  it  is  situated  half  an  inch  to  the  right  of 
tricuspid  orifice. 
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kgitttdinal  furrow  takes  a  downward  direction,  with  a  slight 
»u  to  the  left,  this  iucliuation  to  the  loft  increasing  rapidly 
tlii^  lower  end  where  it  approaches  the  npev.  lu  coasequence 
iLJs  the  longitudinal  furrow  also  presents  a  double  curve,  which, 
:iii^  to  the  left  Ls  convex  above,  concave  beluw.  Tlie  deviation 
^ft  of  the  lower  end  of  tlie  longitudinal  furrow  is  caused  by 
'  iation  to  the  left  of  the  cavity  of  the  right  ventricle  as  it 
les  the  apex  of  the  heart.  The  furrow  between  the  ventricles 
tiras  to  Uie  left  at  its  inferior  extremity,  and,  so  to  speak,  cuts 
ihrouKh  the  apex  of  the  heart.  Tlie  apex  of  the  heart  is  thus  coni- 
of  the  apex  of  the  left  ventricle  and  tlie  adjoining  left  end  of 

t  of  the  right  ventricle. 

iij  'Utractiou  of  the  right  ventricle  its  four  sides  approxi- 

rards  a  point  of  rest  or  stable  equilibrium,  which  is  situated 

interior  wall  of  the  cavity,  f»ver  or  close  to  the  atUichmeut  of 

anterior  pajallary  muscle,  a  little  to  the  left  of  the  longitudinal 

»w,  and  slightly  nearer  to  the  lower  than  the  upper  border  of  the 

tricJe.     The  movement  of  the  transverse  furrow  to  the  left  is  ex- 

i^ivc,  and  that  of  the  longitudinal  furrow  to  the  right  is  slight ;  the 

^nl  movement  of  the  upper  border  at  the  origin  of  the  pul- 

artery  is  considerable,  and  the  upward  movement  of  the  lower 

itricle  is  somewhat  less.     The  right  border  of  the 

lovea  less  to  the  let^  than  the  right  border  of  the 

tricuspid  orifice.      At  the  same  time  the  surface 

lim  veutricle  becomes  wrinkled,  and  its  coronary  vessels  start  out 

fiurface  and  become  tortuous.     During  the  diluUition  of  the 

the  reverse  movements  take   place,   its   surface   becomes 

glistening,  and  rounded,  and  the  vessels  on  its  surface  cease 

be  pTDmiueut.     (.See  Fig.  Ifi,  page  66.) 

7^  Lffi  VciUriclc — The  left  ventricle,  where  seen  in  front,  comes 

view  to  the  left  of  the  right  ventricle,  and  forms  the  convex  left 

toider  of  the  heart.    The  left  ventricle  forma  here  a  comparatively 

»w  slip,  extending  from  the  third  left  space  down  to  the 

from  the  longitudinal  furrow  behiud  or  to  the  right  of  the 

of  the  corresponding  ribs  to  their   cartilages,  to  the  left 

if  the  heart,  which  reaches  up  to  or  just  beyond  tiki  lelt  nipple. 

visible  anterior  portion  of  the  left  ventricle  is  of  the  greatest 

III*  at  and  below  it^s  middle,  behind  the  fourth  space  and  the  fifth 

Alw)ve  and  below  this  region  t!ie  ventricle  narrows,  coming 

"  apex  below,  and  above  bearing  Ui  the  right,  where  it 

u_  n  by  the  appendix  of  the  left  auricle.     The  breadth 

anterior  visible  portion  of  the  ventricle  at  its  widest  part  is 

il  one-fifth  of  the  breadth  of  the  heart 

The  ajH^jK  of  the  heart  occupies  the  fifth  space,  ite  lower  border 

l^iflg  situated  just  above  or  behind  the  upper  edge  of  the  sixth  car- 

tiUgc  and  rib,  and  its  left  lx)rder  being  at  or  a  little  beyond  a  vertical 

drawn  down  fr^m  the  nip[>le. 

'uring  ihH  contraction  of  the  left  ventricle  the  right  and  left  bonlers 
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of  its  visible  anterior  portion  both  move  a  little  to  the  right,  its  1 
and  upper  portion  descend,  and  its  lower  portion  and  apex  ascend,  I 
portions  moving  forwards  and  to  the  right,     (See  Fig.  17,  page  66 

The  Appendix  of  the  Left  Auricle  is  situated  behind  the  third 
cartilage  close  to  its  junction  with  the  third  rib,  and  iUls  up  the  ai 
or  space  between  the  upper  end  of  the  left  and  right  ventricles,  at 
top  of  the  longitudinal  furrow,  and  the  left  boundary ^of  the  on 
of  the  pulmonary  artery. 

The  left  auricular  appendix  is  much  more  prominent  and  extent 
during  the  contraction  of  the  ventricles,  when  its  right  and  Iv 
borders  move  respectively  considerably  to  the  right  and  downwai 
and  its  left  and  upper  borders  move  obliquely  to  the  right  and  sli^ 
downwards,  than  it  is  during  the  dilatation  of  the  ventricles,  wl 
the  auricular  appendix  shrinks  inwards  upon  itself. 

The  Great  Vessels. — The  great  vessels  lie  side  by  side,  the  ascend 
aorta  being  in  the  centre,  the  pulmonary  artery  to  the  left,  and  ' 
superior  vena  cava  to  the  right,  behind  the  upper  portion  of 
sternum  and  the  adjoining  costal  cartilages,  at  and  above  the  le 
of  the  third  cartilage. 

The  Arch  of  the  Aorta. — The  root  of  the  aorta,  including  the  aoi 
orifice,  valve,  and  sinuses,  is  hidden  in  the  centre  of  the  heart  1 
ascending  aorta  comes  into  view  just  above  the  appendix  of  the  lij 
auricle,  on  a  level  with  the  third  costal  cartilages,  and  is  covered 
the  sternum,  the  right  border  of  the  artery  being  situated  behind  o 
little  to  the  left  of  the  right  edge  of  the  sternum ;  and  its  left  boid 
which  is  partially  covered  by  the  right  border  of  the  pulmoni 
artery,  being  about  a  quarter  of  an  inch  or  less  to  the  right  of  the  1 
edge  of  the  sternum.  As  the  arch  of  the  aorta  ascends,  it  bears 
the  left,  and  at  the  point  where  it  gives  origin  to  the  innomin 
artery,  it  is  exactly  behind  the  middle  line  of  the  sternum.  From  t 
point  the  transverse  aorta  ascends  slightly  until  it  gives  origin  to  1 
left  carotid  artery,  whence  it  curves  backwards  and  slightly  do^ 
wards,  with  an  inclination  to  the  left,  and  gives  off  the  left  si 
clavian  artery,  the  last  of  its  three  great  branches.  The  left  caroi 
arises  just  within  a  line  drawn  downwards  from  the  sternal  end  of  t 
left  clavicle,  and  the  left  subclavian  just  without  that  line.  The  part 
which  the  innominate  and  left  carotid  arteries  take  their  origin  is  t 
highest  point  of  the  arch,  and  is  situated  about  three  quarters  of 
inch  or  rather  less  below  the  top  of  the  manubrium,  as  far  as  the  bread 
of  the  innominate  artery  to  the  left  of  a  line  drawn  down  the  mid< 
of  that  bone,  and  in  front  of  the  lower  portion  of  the  body  of  t 
third  or  the  upper  portion  of  that  of  the  fourth  dorsal  verteb 
which  corresponds  with  the  third  dorsal  spine,  which  is  situated  mi 
way  between  the  spines  of  the  scapulse.  The  transverse  aorta,  as 
curves  backwards,  to  the  left  and  downwards,  rests  first  on  the  fro 
and  left  side  of  the  trachea,  and  then  upon  the  left  side  of  t 
oesophagus,  and  is  situated  between  the  manubrium,  just  to  the  left 
the  middle  line,  from  three-quarters  of  an  inch  or  less  below  the  t 
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and  sixth  right  cartilages,  and  afterwards  takes  its  course  to 
<Wri^t>  behind  or  just  above  tlie  sixth  cartilage. 

It  16  evident,  from  what  has  just  beeu  stated,  that  th(^  liinr^a  are 
■g«ld«d  bj  a  natural  adaptation  to  the  form  and  structure  of  the 
ftovt  and  threat  vessels.  They  thus  cover  the  soft  and  yielding  right 
ffDsdev  which  requires  the  additiunal  protection  of  the  soft  covering  in 
vkkh  it  in  thus  imbedded ;  they  thus  cover  the  great  vessels,  which  do 
lot  adTance  so  far  forwarrls  as  the  l>ody  of  the  heart ;  they  thus  cover 
ihtf  circuit  of  the  ventricles  around  the  three  sides  of  the  superficial 
cardiac  space ;  and  they  thus  leave  uncovered  the  most  prominent  and 
pvverful  jportion  of  the  right  ventricle.  Obeying  tLLs  law  of  atlapta- 
tioa,  the  inner  margin  of  the  riglit  lung  extends  inwards  aud  to  the 
kft  along  its  whole  length,  more  than  that  of  the  left  lung  extends 
ti  t^  right ;  for  the  greater  jirominence  of  the  pulmonary  artery,  of 
ihefloittu  arteriosus,  and  of  the  centre  of  the  riglit  ventricle,  part^  that 
an  situated  to  the  left  of  the  midiile  line  of  the  sternum,  offers 
fcnsi«isc«  to  the  free  inward  expansion  to  the  right  of  the  margin  of 
tlir  left  biug.  On  the  other  hand,  the  less  promitienL'.o  of  the  asoeml- 
ii|[  aorta,  the  snW  and  yielding  character  of  the  right  auride  and  its 
appcndiXt  aiid  the  less  prominence  of  the  right  border  of  tlie  right 
WtricJe,  parts  that  are  situated  behind  and  to  the  right  of  the 
il«rnuiii,  allow  and  even  invitt  the  more  free  inward  expansion  to 
'h*-  left  of  llie  inner  maT^gin  of  the  right  lung.  The  inner  margins  of 
Ite  litags,  in  abort,  advance  freely  where  they  meet  with  the  least 
ice,  and  8tc»p  or  even  recede  where  they  meet  with  the  greatest 


Tke  Orifites  and  Valvfs  of  the  Heart  and  the  Great  Arteries. — The 
and  valves  of  the  heart  may  be  considered  in  two  orders :  (1) 
Aa  tfaev  are  superficial  or  deep  in  situation,  when  the  pulmonic  and 
trintfiid  uriticesand  valves  would  come  firot,  aud  then  the  aortic  and 
■otial  <»riiices  aud  valves ;  and  (2)  as  thoy  are  ranged  from  above 
iivawards  when  the  pulmonic  oriRce  and  valve  come  first  in  order, 
Un  the  aortic,  then  the  mitral,  and  last  the  tricuspid  orifice  ami 
nhra.  I  shall  consider  thum  in  detail  aci^ording  to  the  first  and  most 
of  those  onlers,  namely,  tlie  superficial  and  deep  orifices  and 
which  are  also  the  orifices  and  valves  of  the  right  or  anterior 
lid  the  left  or  posterior  cavities.  After  doing  so,  I  shall  briefly 
Hrmto  them,  for  the  sake  of  their  oommon  connexion,  in  their  order, 
htm  aboTe  downwards. 

like  orifice  of  the  pulmonary  artery  is  the  highest  of  the  four  orifices. 
lid  iu  anterior  portion  is  situated  mainly  bettind  the  third  left  carti- 
hp;  ita  right  bonier  l>cing  covered  by  the  adjoining  edge  of  the 
<^nmxu,  J>uriug  the  systole  of  the  ventricles  the  anterior  poilion 
tf  IW  orifice  of  tiie  {>u1monary  artery  descends  into  the  third  space. 
Hm  root  of  the  pulmonary  artery  consists  of  two  anterior  sinuses 
ni  ooe  posterior  biuub,  and  ita  valve  consists  of  two  flaps  in  front 
mJj  ^00  behind,  each  in  its  own  sinus.  The  position  of  the  anterior 
Ifei  ii  higher  than  that  of  the  posterior  Bap.    The  anterior  or  super- 
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stemnm  behind  the  first  space,  the  second  cartilage  and  the  set 
space,  and  it  opens  into  the  right  auricle  behind  the  third  right  a 
cartilage. 

The  superior  vena  cava  descends  slightly  at  its  point  of  entn 
into  the  right  auricle  during  the  contraction  of  the  ventricle, 
descends  a£o  during  the  inspiration,  but  to  a  greater  extent 

The  Bdation  of  the  Lu^igs  to  the  Heart  in  FrorU. — The  longs  c 
the  great  vessels  and  the  whole  of  the  'heart  except  the  mora 
ininent  portion  of  the  right  ventricle  which  is  behind  the  cai 
cartilages. 

The  inner  margins  of  the  right  and  lefb  lungs  in  front  meet  toge 
behind  the  upper  two-thirds  of  the  sternum,  the  right  lung, 
rule,  passing  to  the  left  of  the  centre  of  the  sternum,  so  as  to  enop 
somewhat  on  the  left  side  of  the  chest.    The  inner  margin  of  the 
lung  separates  from  that  of  the  right  lung,  and  diverges  to  the  Id 
a  level  with  the  fourth  left  costal  cartilage.    Thence  the  lower  bo 
of  this  portion  of  the  lung  extends  to  the  left,  lying  behind  the  Ic 
edge  of  the  fourth  cartilage  or  the  upper  border  of  the  fourth  h{ 
and  in  front  of  the  body  of  the  right  ventricle.     Before  this  bordi 
the  lung  reaches  the  longitudinal  furrow  and  the  junction  of 
cartilages  to  the  ribs,  it  curves  downwards,  crossing  within  the  fa 
space  and  the  fifth  cartilage,  where  it  again  curves  to  the  i 
so  as  to  form  a  hollow  space  for  the  lodgment  of  the  apex  of 
heart.     After  crossing  the  fifth  space  the  inner  margin  ends  in 
lower  border  of  the  upper  lobe,  which  is  situated  behind  the  uj 
edge  of  the  sixth  cartilage  and  rib,  where  it  soon   ends  in 
septum  that  divides  the  upper  from  the  lower  lobe  of  the  left  li 
Owing  to  the  outward  and  inward  curve  thus  made  by  the  ii 
margin  of  the  left  lung  where  it  crosses  the  heart  to  forrn.  the 
and  lower   border  of  the  superficial  cardiac   space,  a  remark 
tongue  of  lung  is  formed  by  the  inner  and  lower  borders  of 
upper  lobe  of  the  left  lung.    This  tongue  of  lung,  owing  to  its 
position  just  in  front  of  the  interlobular  septum,  wraps  round 
apex  of  the  heart,  being  above,  below,  outside  and  in  front  of  it,  so  b 
adapt  itself  to  every  movement  of  the  apex.  AVhen  the  apex  advai 
it  recedes,  when  the  apex  recedes  it  advances,  and  thus  it  allows 
play  to  the  apex  at  the  same  time  that  it  softens  the  impulse  of 
apex  upon  the  walls  of  the  chest,  and  shields  it,  when  it  beco 
again  flaccid,  and  retires  within  its  nest. 

The  inner  margin  of  the  right  lung,  after  that  of  the  left  lung 
deviated  to  the  left,  continues  its  course  downwards,  behind 
sternum,  being  nearer  to  the  left  than  the  right"  edge  of  that  Iw 
It  thus  completely  covers  the  transverse  furrow,  the  right  boi 
of  the  right  ventricle,  and  the  tricuspid  orifice.  This  inner  mai 
of  the  right  lung  inclines  to  the  left  before  it  reaches  the  lo 
boundary  of  the  heart,  where  it  soon  ends  in  the  lower  margin  of 
right  lung ;  which  margin  lies  at  first  behind  the  upper  part  of 
ensiform  cartilage,  then   crosses  behind  the  sternal  portion  of 


m  cavity  of  the  right  ventricle.     The  root   of  the   aorta  is 

vhat  overlapped  above  and  to  the  left  by  the  root  of  thf^  puJ- 

mr  arterj*,  and  is  situated  accordingly  below  and  to  tlie  rif,'ht  of 

lumonic  orifice,  behind  the  left  hall'  or  three- tiftha  of  the  sternum, 

Iffvel  with  the  tliird  space,  the  left  portion  of  the  aortic  orifice 

hding  beyond  the  sternum  so  as  to  lie  within  that  space.     The 

IT  antl    left  border  of  the  aortic  orifice,  especially  during  the 

iAe,  18  seated   behind  the  lower  portion  of  tlie  thiid  cartilage, 

the  sternum  ;  and  its  lower  and  rit^ht  border,  especially  duriii-; 

fjrstole,  is  situated  behind  tlie  middle  line  of  the  sternum,  on  a 

with  the  upper  portion  of  the  fourth  cartilage. 

ke  root  of  the  aorta  descends  considerably  and  moves  to  the  left, 

I  lo  approach  towards  the  apex  during  the  contraction  of  the  left 

■Mfe;  and  at  the  same  time  the  apex  moves  to  a  less  degree 

^f^  and  to  the  riglii,  so  as  to  approach  towards  the-aortic  oritiee. 

mitral  orifice  is' situated  partly  behindhand  partly  below  the 

of  the  aortic  orilice,  its  upper  third  or  upper  two-fifths  l>eing 

id,  mod  its  lower  two-thirds  or  thren-tifths  below  the  level  of 

onfice ;  and  partly  behind,  and  partly  above  the  level  of  the 

oritiee,  its  lower  two-thirds  or  three-fourths  being  behind, 

ila  upper  third  or  fourth  being  above  the  level   of  that  orifice. 

BUtral  oriiice  is  seated  behind  the  left  half  of  the  sterimni,  at 

Xr  Iwo-lhirds  of  the  lower  third  of  that  bone,  on  a  level 
f'l. urlh  cartilage,  the  fourth  s]»ace,  and  the  upper  portion  of 
0.     It  is  impossible  to  assign  a  fixed  position  to  the 
r-,  j.>r  it,  like  the  tricuspid  orifice,  plays  to  and  fro  dui'ing 
rion  and  dilatation  of  the  ventricles.     Tiie  limits  of  its 
t  may,  liowever,  be  approximately  defined  by  a  line  a  little 
ht   of  tl*e   middle  line   of   the  sternum   on   the  one   hand 
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cartilafje  and  apace,  and  tlie  nght  or  inferior  papillary  uuiscle  that 
the  fifth  cartilage,  both  muscles  dipping  downwards  towards  the  lower 
cartilage  or  space  as  they  approach  the  apex. 

It  may  be  gathered,  from  what  has  just  been  said,  that  each  of  the 
higher  orifices  ovfrln^is  in  position  the  orifice  immediately  below  it. 
Thus  thtj  pulmonic  orifice  at  its  lower  and  rie^ht  edge  is  situated  to  a 
slight  extent  in  front  of  the  upper  and  left  edge  of  the  aortic  orifice; 
the  right  posterior  or  lower  flap  of  the  aortic  valve  is  sitnatod  in 
front  of  till?  upper  third  or  two-fiflhs  of  the  mitral  orifice;  and 
the  lower  two-thirds  or  three-fourtha  of  the  mitral  orifice  is  behind 
the  corresponding  upper  portion  of  the  tricu.-ipid  orifice. 

The  position  of  the  orifices  and  valves  of  the  heart  in  relation  to 
the  deeper  parts  of  the  heart  and  of  the  chest,  and  to  the  spinal 
column^  will  be  considered  when  the  side  and  back  views  of  the 
heart  and  great  vessels  are  described. 


The  Position  of  the  Heart  and  Great  Vessels  in  Hobuj 
AND  Feeble  Persons. 

(See  Figa  20,  21,  22,  23,  24.) 

We  hnve  just  seen  that  respiration  materially  alters  the  posit 
of  the  heart  and  the  gi-eat  vessels,  and  that  at  the  end  of  a  di 
inspiratinu  tho  lower  liouudury  of  the  heart  may  Ik;  two  inches  loi 
in  rclatiun  to  the  walls  of  tlie  cliest  than  at  the  end  of  a  foi 
expiration.  'J'hus,  tho  lower  liuutulary  of  the  heart  is  situi 
lt<.']iind  or  even  above  the  lower  end  of  the  sternum  at  the 
plction  of  a  forced  expiration  ;  while  it  may  be  situated  at  the  loi 
end  of  the  ensilbnu  cartilage  at  the  tenuination  of  a  deep 
spiration.  Again,  the  top  of  th<?  arch  of  the  aorta  may  l>e  sitnated 
behind  the  upper  end  nf  the  manubrium  at  tlie  end  of  a  forced 
expiration,  and  beliind  its  lower  end  on  the  completion  of  a  deep 
inspiration. 

This  great  change  is  produced  by  a  double  agency,  acting  in 
opposite  directions;  one,  the  descent  of  the  dia|diragm  which  lowers 
and  lengthens  the  heart  and  great  vessels,  and  lengthens  the  lungs 
by  lowering  their  base  ;  the  iither,  the  ascvnt  and  advance  of  the  walls 
nf  the  chtist  in  front.  TJjis  cumbinofl  downward  movement  of  the 
heart  and  arteries,  and  upward  ujovemeut  uf  the  sternum  and  carti- 
higes,  doubles  the  ettect  on  the  position  of  the  organ  iu  relation  to 
tlie  cartilages  and  stemuia 

In  robust  pereons,  who  lead  an  active  and  laborious  life,  the  amount 
of  reseiTed  air  constantly  iu  the  lungs  is  great,  the  chest  is  high,  deep 
and  broad,  and  the  heart  and  arteries  are  low  in  position  in  relation 
to  the  anterior  walls  of  the  chest.  Iu  such  persons  the  cheat  and 
its  organs  present  the  form  and  position  of  inspiration,  and  they  hav« 
therefore  tlie  inspirnlory  type  of  chest.   (See  Figs.  20,  21,  22,  23.) 

In  feeble  persons,  on  the  other  hand,  who  lead  an  indoor  sedentary 
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ilhe  amoont  of  reserved  air  constantly  in  the  lungs  is  small,  tFie 

IS  flat  and  narrow,  and  the  heart  and  arteries  are  high  in  posi- 

b  relation  to  the  anterior  walls  of  the  chest.     In  such  persons 

icbest  and  its  organs  assume  the  form  and  position  of  expiration, 

\lhiy  present  the  expiratory  type  of  chest     (See  Fig.  24) 

■  nmsfe  persons,  such  as  ssulors,  miners,  labourers  and  smiths, 

ilmrer  bonndarv  of  the  heart  may  be  situated  quite  an  inch  below 

end  of  the  sternum,  so  that  the  heart  may  be  felt  beating 

ifigastrium  to  the  left  of  the  ensiform  cartilage  and  the  apex 

iMtft  may  be  situated  behind  the  sixth  left  cartilage  or  space. 

at  the  same  time  enlarge  forwards  and  downwards,  so  as  to 

themselves  between  the  heart  and  the  walls  of  the  chesty  all 

ia  uaaH  space  bounded  above  by  the  6flh  cartilage,  on  the  right 

aosiform  cartilage,  and  on  the  left  by  the  sixth  and  seventh 

near  their  attachment  to  the  sternum.     The  heart's  impulse 

"m,  therefore,  quite  imperceptible  over  the  front  of  the  chest,  that 

«Ctlie  right  ventricle  being  sometimes  transferred,  as  I  have  just  said, 

to  iha  epigastrium,  and  the  apex  beat  b  lost,  l*eiijg  enveloped  in  the 

Mdi  of  the  enlarged  lung.     In  such  persous,  also,  the  top  of  the  arch 

if  the  aorta  is  low  in  position,  being  perliaps  situated  quite  an  inch 

kiov  the  top  of  the  manubrium. 

y^^  poaition  of  the  lower  boandaiy  of  the  heart  and  the  summit 

^Tch  of  the  aorta  being  unusually  low,  the  position  of  every 

:  the  heart  and  the  great  arteries  is  also  correspondingly  low. 

jI  BficeBsary  to  describe  the  situation  of  the  various  anatomical 

in  detafl,  but  it  will  be  well  to  name  that  of  the  leading  land- 

■ks  of  the  heart  and  great  arteries^ 

Tht  boundary -line  across  the  third  cartilage  that  indicates  the  up[»er 

tonkr  of  the  right  auricle  and  ventricle  and  the  lower  limit  of  the 

pml  arteries  may  be  shifted  downwards  to  the  level  of  the  fourth 

ortikges^     The  position  of  the  origin  of  the  pulmooaxy  artery  in 

being  tlioa  given,  that  of  the  aperture  and  valve  of  the  aorta, 

a  deg;ree  lower  and  to  the  left,  may  be  inferred,  it  being  aitoated 

and  a  little  to  the  left  of  the  left  half  of  the  sternum,  on  a  level 

iha  fonrth  cartilage  and  the  fourth  8pao&  Hie  mitnd  and  tricuspid 

in  their  descending  oider  take  each  of  them  a  ]ower  pneitirm 

mitral  onfice  being  situate<.l  lieliind  the  lower  fourth  of  the  sterttaui^ 

boondazy  being  on  a  level  with  the  fonrth  space  and  iu 

tov  a  qoniter  of  an  inch  above  the  lower  end  of  the  ster- 

;  and  the  trieaapid  orifioe  being  behind  the  lower  aixth  of  the 

ittraam  aad  the  upper  portion  of  the  ensifonn  cartilage. 

la  tw»M*.  thin  pervoos.  of  sedentanr  oceapation,  or  in  those  who  have 
mkr  raoeotly  recovered  from  illueas,  the  lower  boandaiy  of  the  heart 
■ay  be  Ktnated  b^und  the  lover  end  of  the  sternum,  or  somewhat 
lilfte;  and  its  mpmx  may  be  pfesent  beliind  the  fifth  left  cartilage,  and 
^y  1^  im^  Uieivlore,  beatai^  not  in  the  fifth,  bnt  in  the  fourth  space. 
&e&  Imi''  al  tbfl  aame  time  les^senii  at  its  baae,  and  shrinks  away 
6qk  Ubce  the  body  of  the  heart,  uncovering  the  apex  and  the  kn 
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cartilage  and  space,  and  the  light  or  inferior  papillary  muscle  that 
the  fifth  cartilage,  both  muscles  dipping  downwards  towards  thelowi 
cartilage  or  space  as  they  approach  the  apex. 

It  may  be  gathered,  from  what  has  just  been  said,  that  each  of 
higher  orifices  overlaps  in  position  the  orifice  immediately  below  il 
Thus  the  pulmonic  orifice  at  its  lower  and  right  edge  is  situated  to 
slight  extent  in  front  of  the  upper  and  left  edge  of  the  aortic  orifioej 
the  right  posterior  or  lower  flap  of  the  aortic  valve  is  situated 
front  of   the   upper   third   or   two-fifths  of  the  mitral  orifice; 
the  hiwer  two-tliirds  or  three-fourths  of  the  mitral  orifice  is  behii 
the  corresponding  upper  portion  of  the  tricuspid  orifice. 

The  position  of  the  orifices  and  valves  of  the  heart  in  relation 
the  deeper  parts  of  the  heart  and  of  the  chest,  and  to  the  spi 
column,  will  be  considered   when   the  side  and  back   views  of 
heart  and  great  vessels  are  described. 


The  Position  of  the  Heart  and  Great  Vessels  in  Robust 
AND  Feeble  Peusoks, 

(See  Figs.  20,  21,  22,  23,  24.) 

We  have  just  seen  that  respiration  materinlly  alters  the  positi< 
i)f  the  lieait  and  the  great  vessels,  and  tliat  ut  the  end   of  a  d< 
inspiratirfu  the  lower  lM>uudarv  of  tlie  heait.  may  lie  two  inches  lowi 
in   relation   to   the  waits  of  thi:^  chest  than  at   the  end  of  a  foi 
expiration.      Tiuis,   tlie   lower    boundary   of   the   lieart    is   aitui 
UL'hiud  or  even  above  the   lower  end  of  the  steniuni  at  the  coi 
jthainu  of  a  forced  expiration  ;  while  it  may  be  situated  at  the  lowi 
end  of   tlie  ensiforni  cartilaj^e   at  the   termination   of  a  deep   il 
spiration.     Again,  the  top  of  the  arch  of  tlic  aorta  may  be  sitnal 
Iwdiind   the  npjuT  end   o(  the  niannbriiini   at   llie  end  of   a  foi 
i^xpiratRin,  and  beliind  its  lowur  end  on  tlie  completion  of  a  d« 
inspiration. 

This   great  change  is  produced  by  a  double  agency,   acting 
opIKJsitc  directions :  one,  the  destxait  of  the  diapliragm  which  lowei 
and  lengthens  the  lieart  and  great  vessels,  and  lengthens  the  luni 
by  hiwering  their  base  ;  the  other,  tlie  ascrnt  and  advance  of  the  wall 
fif  the   chest  in  front.     This  cninbined  downwaixl  tuovcment  of  tl 
heart  and  arterit's,  and  Li]>ward  niuventeut  of  the  sternum  and 
lages,  doubles  the  etl'ect  on  the  position  of  the  organ  in  relation 
the  cartilages  and  sternum. 

In  robnst  persons,  who  lead  an  active  and  laborious  Hfe,  the  nmoui 
of  resen'cd  air  constantly  in  the  lungs  is  great,  the  chest  is  high,  d< 
and  broad,  and  the  heart  and  aiieries  are  low  in  position  in  relatit 
to  the  anterior  walls  of  the  chest.  In  such  persons  the  chest  ai 
its  organs  present  the  form  and  position  of  inspiration,  and  they  hai 
tberefore  the  iTupiratort/  type  of  chest.   (See  Figs.  20,21,  22,  23.) 

In  feeble  persons,  on  the  other  hand,  who  lead  an  indoor  sedeul 
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U^  the  ainouut  of  reserved  air  coustantly  in  the  lungs  is  small,  the 
is  flat  and  narrow,  and  the  heart  and  arteries  are  high  in  posi- 
in  relation  to  the  anterior  walls  of  the  chest.  In  such  persons 
tki  chest  and  its  organs  assume  the  form  and  position  of  expiration, 
ad  they  present  the  expiratory  type  of  chest.     (See  ^ig.  24) 

Ia  robust  persons,  such  as  sailors,  miners,  labourers  and  smiths, 
the  bwer  boundary  of  the  heart  may  be  situated  quite  an  inch  below 
the  lower  end  of  the  sternum,  so  that  the  heart  may  be  felt  beating 
blthe  epigastriniii  to  the  left  of  the  cnaifnrm  cartilage  and  the  apex 
id  the  he^  may  be  situated  behind  the  sixth  left  cartilage  or  space. 
The  lungs  at  the  same  time  enlarge  forwards  and  dawuwai'ds,  so  as  to 
ialerpose  themselves  between  the  heart  and  the  walls  of  the  chest,  all 
httAsmall  space  bounded  above  by  the  fifth  cartilage,  on  the  right 
by  the  ensiform  cartilage,  and  on  the  left  by  the  sixth  and  seventh 
ciitilag<^  near  their  attachment  to  the  sternum.  The  heart's  impulse 
tt.  therefore,  quite  imperceptible  over  the  front  of  the  chest,  that 
fif  the  right  ventricle  being  sometimes  transferred,  as  I  have  just  said, 
In  the  epigastrium,  and  the  apex  beat  is  lost,  being  enveloped  in  the 
Wd^  of  the  enlarged  lung.  In  such  persons,  also,  the  top  of  the  arch 
ni  tiie  aorta  is  low  in  position,  being  perhaps  situated  quite  an  inch 
Iriow  the  top  of  the  manubrium. 

The  pixsition  of  the  lower  boundary  of  tlu^  heart  and  the  summit 
of  the  arch  of  the  aorta  being  unusually  low,  the  position  of  every 

Kof  the  heart  and  tiie  great  arteries  is  also  coirespondingly  low. 
mot  necessary  to  describe  the  situation  of  the  various  anatomical 
points  in  detail,  but  it  will  be  well  to  naoue  that  of  the  leading  land- 
nsdcs  of  the  heart  and  great  arteries, 

Tl»»?  lionndai-y-line  across  the  third  cartilage  that  indicates  tlic  uppor 
border  of  the  right  auricle  and  ventricle  and  the  lower  limit  o1'  I  ho 
gntt  arteries  may  be  shifted  downwartls  to  the  level  of  the  finirth 
MtilegBOL  The  position  of  the  origin  of  the  pulmonary  artery  in 
Am  being  thus  given,  that  of  the  aperture  and  valve  of  the  aorta, 
hri^g  B  degree  lower  and  to  the  left,  may  be  infi/rred,  it  being  situated 
Uiiod  and  a  little  to  the  left  of  the  left  half  of  the  sternum,  on  a  K^vel 
rth  the  fourth  cartilage  and  the  fourth  space.  Tlie  mitral  and  tricuspid 
tofeee  in  their  descending  order  Uike  each  of  them  a  lower  posiiinu 
the  mitral  orifice  being  situated  iKfhind  tlie  h>wer  fouitli  of  the  stenuitii, 
iti 
krttT  Dofuer,  a  qi 

the  tricuspid  orifice  being  behind  the  lower  sixth  of  the 
nm  and  the  upper  portion  of  the  ensifonn  carlilagt*. 

to  fncble,  thin  persons,  of  sedentary  occMipation,  or  in  those  svlio  ha\  u 
<ely  recently  recovered  from  illness,  the  lower  L^undary  of  the  heait 
a«T  be  sitoated  behind  the  lower  end  of  the  sternum,  or  somewhat 
biBMr,  "     tjtex  may  be  present  behind  the  fifth  left  cartilage,  and 

my  U:  n'iforc,  beating,  not  in  tlie  fifth,  but  in  the  fourth  space. 

lidt  Ittfig  rtt    the  R;ime  time  lessens  nt   its  base,  and  shrinks  away 
ba  before  the  I'ody  of  the  heart,  uncoverlug  the  apex  ami  the  left 


iti  Qpper   boundary  lieing  on  a  level  with  the  fouilh  space  and  iis 
.bv«r  bonier,  a  quarter  of  an  inch  above  the  lower  end  of  the  stev- 
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ventricle,  the  whole  of  the  right  ventiicle,  and  a  portion  of  the  aurici 
larappeadix,  of  the  pulmonary  artery,  and  even  of  the  ascending  aoi 
The  heart's  impulse  is,  therefore,  diJfiised  to  an  unusual  extent  o^ 
the  front  of  the  central  part  of  the  chest,  from  the  second  space  to 
fourth,  and  from  the  right  of  the  lower  portion  of  the  sternum  to 
apex,  being  felt  not  only  over  the  apex,  but  with  considerable  foi 
over  the  right  veuiriclo,   whei*o   it  is  usually   feeble  or  absent, 
double  pulsation  may  also  be  often  felt  over  the  pulmonary  ari 
feeble  and  soft  with  the  first  sound,  but  sharp  and  sudden  with 


Fig.  2^. — Showing  th*;  Iieiirt  and  great  resseU  in  relation  to  the  front  of  tlie  cheat 
the  luDga  in  a  slender  youth  with  h  euiaU  chpst 

second  sound.  In  such  persona  also  the  top  of  the  arch  of  the  aoi 
is  high,  being  situated  behind  or  even  above  the  top  of  the  manubrium. 
The  position  of  the  other  parts  of  the  lieart  and  great  vessels  is 
correspondingly  high,  Tlie  boundary-line  between  the  upper  border 
of  the  right  auricle  and  ventricle  and  the  lower  limit  of  the  great 
arteries  may  be  on  a  level  with  the  middle  of  the  second  spa* 
behind  which  the  origin  of  the  pulmonar}^  artery  may  be  seat* 
The  oritice  and  valve  of  the  aorta,  being  a  stage  lower  and  to  tl 


ur. 
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Mk^vaiy  be  on  a  level  in^ith  the  lower  portion  of  the  second  8pace 
1^  ihe  third  cartilage,  behind  the  left  half  of  the  sternum.    The 

1  ,irifice  may  be  situated  behind  the  left  half  of  the  sternum, 

and  just  below  the  central  portion  of  the  bone,  its   upper 

Tig   OQ  a  level  vith  the  upper  edge  of  the  third   carti- 

•s  lower  border  with  that  of  the  upper  edge  of  the  fourth 

and  the  tricuspid  orifice  may  be  situated  behind  the  right 

^t;  sternum  just  below  the  centre  of  the  bone,  so  that  its  upper 

'  may  be  on  a  level  with  the  lower  edge  of  the  third  cartilage 

ujji>er  portion  of  the  third  space,  while  its  lower  border  may 

evel  with  the  fourth  space. 

V  well-formed  women  of  active,  healthy  habits,  the  heart 

vessels  maintain  their  proper  pot^ition.     But  this  is  not 

u  in  the  large  class  of  women  who  work  indoors  witli  tlie  needle, 

ttd  in  whom  the  chest  is  wont  to  be  flat,  the  position  of  the  heart 

kn^  high. 

The  effect  of  tight  stays  is  to  lessen  the  descent  of  the  diaphragm, 
lad  to  increaee,  for  the  sake  of  compensation,  the  expansion  and  ele- 
ItfioB  of  the  upper  part  of  the  front  of  the  chest.  In  such  persons 
iteUe  and  opposite  effect  maybe  produced.  The  lower  boundary  of 
flwVtft  in  relation  to  the  lower  cud  of  the  sternum  may  be  high,  but 
^^  f.f^.'  of  the  aorta  in  relation  to  the  higher  costal  caitilage  may 

■  '  I  en  of  both  sexes  the  position  of  the  heart  in  relation  to  the 
, ,  ..■  chest  is  hitjli. 


81  DB  VIEW;   AFTER  DEATH, 

LEFT  81DK.      (Fig.  25.) 

Tlie  ninth  plate  of  my  Medical  Anatomy  represents  a  side  view, 
\aaM,  at  from  the  left  side,  taken  from  the  body  of  a  robust  well- 
htand  roan.  In  this  body  the  lower  boundary  of  the  heart  was 
itaidtd  behirKl  the  ensiform  cartilage,  an  inch  and  a  half  below  the 
1mm  end  of  the  sternum. 

la  tliifl  instance  the  top  of  the  manubrium  was  on  a  level  with  the 
Blddle  oC  Ihe  btidy  of  the  third  dorsal  vertebra,  and  the  lower  end  of 
tWUeranm  was  on  a  k'vel  with  the  upper  border  of  the  ninth  ver- 
Mxa  The  middle  of  the  sternum  corresponded  in  level  to  the  lower 
yvctian  of  the  bodv  of  the  fourth  vertebra ;  the  lower  end  of  the 
■ttuhrium,  to  the  lower  portion  of  the  fifth  vertebra ;  and  the  top  of 
tke  lower  third  of  the  stenium,  to  the  middle  of  the  body  of  the 
'v^Pcatli  donal  vertebra.  The  ensiform  cartilnge  was  of  great  length, 
■iwiiii^  nearly  3  inches  (28  inches),  and  its  lower  end  was  about 
«  ft  lerrlwith  tne  upper  border  of  the  body  of  the  twelfth  dorsal 
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This  drawing  and  Plate  X.  of  the  same  work  show  well  the  fl 
anatomical  importance  of  the  somewhat  neglected  ensiform  caitu 
especially  to  the  clinical  worker.  The  front  of  the  diaphragm, 
the  floor  of  the  pericardium,  which  is  formed  by  the  central  tenda 
the  diaphragm,  take  their  origin  in  part  from  the  tip  of  the  ensii 
cartilage  by  means  of  a  strong  slip  of  muscular  fibres.  The  lo 
boundary  of  the  pericardinm  and  of  the  heart,  and  the  lo 
boundary  of  the  diaphragm,  and  with  it  that  of  the  cavity  of  the  ri 
side  of  the  chest  and  the  right  lung,  may  be  brought  down  on  a  d 
inspiration  almost  to  the  extremity  of  the  ensiform  cartilage,  «i 
that  point  forms  the  lower  boundary  of  the  chest.  In  this  arawj 
the  lower  boundary  of  the  pericardium  and  the  lower  margin  of 
right  lung  were  situated  an  inch  above  the  end  of  the  ensiform  ca 
lage,  and  nearly  two  inches  below  the  lover  end  of  the  sternum,  i 
the  lower  boundary  of  the  heart  at  the  apex,  as  I  have  alrei 
remarked,  was  an  inch  and  a  iialf  below  the  level  of  the  lower  end 
the  sternum. 

The  top  of  the  arch  of  the  aorta  at  the  adjacent  origin  of  the  in: 
minate  and  left  carotid  arteries  was  in  this  instance  four-fifths  of 
inch  ("8  inch)  below  the  top  of  the  manubrium,  and  was  on  a  le 
with  the  upper  portion  of  the  body  of  the  fourth  dorsal  vertebra. 

The  lower  end  of  the  descending  portion  of  the  arch  of  the  aa 
was  in  front  of  the  upper  portion  of  the  body  of  the  sixth  dor 
vertebra,  and  was  on  a  level  with  a  point  a  little  below  the  lower  e 
of  the  manubrium. 

The  top  of  the  pulmonary  artery  was  a  little  higher  in  positi 
than  that  of  the  lower  end  of  the  descending  portion  of  the  arch 
the  aorta  just  described  ;  the  origin  of  the  pulmonary  artery  w 
three-quarters  of  an  inch  below  the  centre  of  the  sternum,  a 
within  the  third  space,  and  was  on  a  level  with  the  lower  portion 
the  body  of  the  seventh  vertebra ;  and  the  pulmonary  artery  occupi 
in  its  ascent  the  upper  portion  of  the  third  space,  the  third  cartila^ 
and  the  second  space. 

The  top  of  the  appendix  of  the  right  auricle  was  nearly  half  \ 
inch  below  the  centre  of  the  sternum,  and  on  a  level  with  tl 
cartilage  between  the  sixth  and  seventh  vertebrje.  The  top  of  U 
appendix  of  the  left  auricle,  and  the  u))per  boundary  of  the  left  vei 
tricle,  which  would  be  a  little  above  the  lower  boundary  of  the  orifi' 
of  the  aorta,  were  about  on  a  level  with  the  middle  of  the  body  of  tl 
seventh  dorsal  vertebra  behind,  and  the  top  of  the  lower  third  of  tl 
sternum,  or  about  the  fourth  costal  cartilage  in  front.  The  low* 
boundary  of  the  left  auricle,  which  would  nearly  correspond  with  tl 
lower  boundary  of  the  mitral  valve,  was  in  front  of  the  top  of  tl 
ninth  vertebra,  and  on  a  level  with  a  point  a  quarter  of  an  inc 
above  the  lower  end  of  the  sternum.  The  lower  boundary  of  tl 
jwsterior  part  of  the  left  ventricle  was  in  front  of  the  top  of  tli 
tenth  dorsal  vertebra,  and  about  on  a  level  with  a  point  four-fifths  < 
an  inch  below  tho  lower  end  of  the  sternum ;  while  the  lower  hour 
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liy  of  the  left  ventricle  at  the  apex  was  on  a  level  with  the  lower 
fi^km  of  the  body  of  the  tenth  dorsal  verlebi-a,  and  with  a  point 
•boot  an  inch  and  a  half  below  the  lower  end  of  the  sternum. 


EIGHT  SIDE. 

Th«  lentil  plate  of  my  Medical  Anatomy  representa  a  side  view, 
at  from  the  right  side,  taken  from  the  body  of  a  strong  man 
i  irell-forraed  chest  of  tlie  inspiratory  type.  In  this  body  the 
was  distended  with  water,  and  the  lower  boundary  of  the 
right  ventricle  was  situated  behind  the  ensifonn  cartilaye, 
^ttarters  of  an  inch  (■?  inch)  above  the  tip  of  that  cartilage,  and 
a  and  a  half  {V4  in.)  below  the  lower  end  of  the  sternum. 
Tlie  top  of  the  manubrium  in  this  instance  correspondetl  in  level 
the  lower  border  of  the  body  of  the  second  doi-aal  vertebm ;  the 
r  end  of  the  sternum,  with  the  lower  boifler  of  the  ninth  vertebra  ; 
mkldle  of  the  sternum  at  the  level  of  the  third  cartilage,  with 
body  of  the  sixth  vertebra;  the  lower  end  of  the  manubrium, 
thai  of  the  fifth  vert<;bra;  and  the  upper  border  of  the  lower 
of  the  sternum  corresponded  in  level  with  the  body  of  the 
ith  dorsal  vertebra. 
The  cominenceiueut  of  the  supenor  vena  cava  in  this  instance  was 
Miale^'ul  with  a  point  Wlow  the  middle  of  tho  iiuinulirium  in  frout, 
aad  with  the  Inxly  of  thr  fourth  dorsal  vertebm  bvltiiid  ;  nud  the  tcr- 
i<fii  of  the  vein  in  tiie  ii;^dit  auricle  was  in  frmit  of  iLl*  cartilage 
en  the  sislh  and  seventh  vertebne,  and  on  a  level  with  a  |njint 
f  ineh  Kdow  llie  middle  of  the  sternum,  and  with  the  lliird  space. 
-  '  p  of  the  nppi'ndix  of  the  right  auricle  was  on  a  level  with 
I  lie  of  the  sternum  and  the  thinl  ciirtilnges  in  front,  and  the 
•  !  '.iie  sixth  dorsal  vertebm  behind  ;  the  nttaehment  of  the  lower 
jary  of  the  a]>|>cndix  to  the  body  of  the  ri;^ht  auriele,  at  the 
;giisT<jT>€  furrow,  which  corresponds  closely  to  the  upper  boundary 
tricuspid  valve,  was  on  a  level  with  a  point  an  inch  and  a 
alHive  the  lower  end  of  the  sternum  in  front,  ami  the  upper 
of  the  eighth  dorsal  vertebra  behind  ;  and  tlie  lower  botindaiy 
iiriclc,  which  coiTesponda  closely  to  the  lower  boundary 
,  id  oritice,  wiw  on  a  level  with  a  point  half  an  inch 
tilt.'  luwer  emi  of  the  oternum  in  front,  and  the  upper  portion 
(lie  Uoith  dorxal  vertebra  behind. 

Tie  nri|iin  of  the  pulmonary  aiiery  and  the  upper  boundary  of 
right  ventricle  wfire  on  a  level  with  a  point  half  an  inch  below  the 
of  the  sternum  and  the  third  8j>ace  in  front,  and  with  the  lower 
of  the  sixth  vertebra  behind;  and  the  lower  boundai-)*  of  tho 
TOOtricIe  in  front  was  situated  behind  the  ensifonu  cartilage, 
*a  lAcL  and  a  half  (14  in.)  below  the  lower  end  of  tho  sternum. 
■hI  thrtc  quarters  of  an  inch  above  the  tip  of  the  ensiform  carti- 
l«p»  in  frrtut,  and  about  on  a  h>vel  with  the  lower  border  of  the 
Wjr  «f  the  tenth  dorsal  vcilcbra  behind.     The  lower  lx>utidary  of 
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the  right  ventricle  was  about  three-qiiarters  of  au  inch  higher  behii 
thau  in  front. 

The  lower  boundary  of  the  pericaTdiutn  was  about  an  inch  ai 
three-quarters  below  the  k>wer  end  of  the  sternum,  and  about  hj 
an  inch  abnvi;  tlio  tip  of  the  ensiforru  cartilage. 

AIlhoiii,di  I  podsess  other  drawings  showinff  a  side  view  of  tht 
heart  and  the  other  internal  organs,  these  are  the  only  ones  that 
give  the  relation  of  the  heart  and  its  various  parts  to  the  walls  of 
the  chest  in  front  and  the  spinal  column  behind.     Both  of  these ' 
drawings  were  taken  from  the  bodies  of  men  of  a  robust  frame,  with  a 
chest  of  the  inspiratory  type,  and  with  a  heart  well  developed  and 
low  in  position.     The  relations  of  the  heart  to  the  front  of  the  chest 
in  all  their  variety  have  been  iilready  abuudautly  illustrated,  and  its 
relations  to  the  spinal  column  will  be  further  described  when  the] 
position  of  the  heart  and  great  vessels  looked  at  from  the  back  is 
considered.      PirogofT  gives   numerous   sections,  both   vertical   and, 
horizontal,  showing  the  pneitinn  of  tlie  various  parts  of  the  heart  and^ 
great  vessels  in  reJation  to  the  anterior  walls  of  the  chest  and  thaj 
spinal  column,  and  I  therefore  refer  the  reader  to  the  notes  descrU 
ing  those  sections  and  two  others  that  are  figured  in  £rauu's  woi 
(Note  46,  page  116  ;  Note  47,  page  121,) 


SIDE  VIEW;    DURING  LIFE, 
In  a  Healthy  Man  with  a  well-formed  Chest. 

LEFT    SIDE.      (Fig.  25.) 

The  heart  and  great  vessels  occupy  the  space  in  the  centre  ol 
the  cliest,  between  the  sternum  in  front  and  the  bodies  (d  the  dorsal 
vertebiiB  behind.  The  margins  of  the  lungs  fill  up  tbe  unoccupied 
spaces  infi-ont  of  the  great  vessels  and  the  heart ;  and  the  oesophagus 
aud  descending  aorta  are  interposed  between  the  heart  and  the  bodies 
of  the  vertebriH  bnhitid. 

It  is  evident  tliat  in  the  recumbent  po.sture  and  during  the  ventri- 
cular systole,  the  heart  would  press  backwards  upon  the  oesophagus  and 
the  descending  aorta  so  a^  to  render  swallowing  ilitticult,  and  to  inter- 
fere with  the  tlow  uf  blood  to  the  lower  part  of  the  body,  unless  the 
heart  were  supported  by  some  special  contrivance.  Such  support  is  to 
be  found  in  the  walls  of  the  pericardial  sac.  The  floor  of  the  pericar- 
dium is  formed  by  the  central  tpndon  of  the  diaphragm,  which  is  sus- 
pended in  its  plaue,  in  the  midille  nf  the  partition  between  the  chest 
and  the  abdomen,  by  means  of  tbe  great  converging  circuit  of  the 
muscular  fibres  of  the  diaplirii<;m,  arising  from  the  ensiform  carti- 
lage and  the  ribs ;  and  is  supported  firmly  from  below  by  the  liver 
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ftnd  stomach.  The  heart  rests  npon  the  floor  of  the  pericardium, 
formed  hy  the  central  tendon  of  the  diaphragm,  and  this  supplies  a 
nnooth  inclined  plane,  upon  which  the  heart  glides  forwards  and 
downwards  during  inspiration,  and  backwards  and  upwards  during 
expiration,  so  as  to  adapt  itself  to  the  various  modulations  of  respira- 
tion.    The  strong  fibi-ous  walls  of  the  pericardium  arise  from  the  cen- 


Fio  25.  -  Side  view,  looked  at  from  the  left  side,  showing  tho  heart  and  great  vessels  In 
relation  to  the  walls  of  the  chest  and  the  spinal  column. 


tral  tendon  of  the  diaphragm.  Those  walls  are  endowed  with  a  fibrous 
structure  which  is  of  especial  strength  posteriorly,  where  it  is  firmly 
incorporated  with  the  coats  of  the  pulmonary  veins  as  they  enter  the 
pericardium.  A  fibrous  covering  is  also  contributed  by  the  pericar- 
dium to  the  inferior  and  superior  venae  cavae  where  they  enter  the 
sac,  and  to  the  pulmonary  arteiy  and  ascending  aorta  where  they  leave 
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the  sac.     In  virtue,  of  this  arrangement  the  posterior  wall  of  the  pe 
cardium  sujiporta  the  lieart  forwards  and  prevents  it  from  tnak 
pressure  upon  the  aorta  and  cesophagus,  where  they  are  situated  im' 
mediately  behind  the  kft  anricle  and  the  base  of  the  left  ventricl 
By  the  distribution  also  of  the  fihixjus  pericardium  to  the  veins  ente 
ing,  and  the   arteries  leavin*^  the  sac,  and  to  tl»e  branches  of  tho; 
ai*teries  in  the  neck,  the  central  tendon  of  the  diaphraj^m,  when 
descends  during  inspiration,  draws  intermediately  upon  the  whole  ■ 
those  vessels  so  as  to  save  them  from  dragging  immediately  upon  th 
lieiirt  itself. 

The  lower  boundary  of  the  heart  is  on  a  level  with  the  lower  em 
of  the  upper  third  of  the  ensiform  cartilage  and  the  upper  edge  of  t 
sixth  costal  cartilage  in  front,  and  with  the  upper  edge  of  the  ten 
dorsal  vortehra  behind.     The   top  of  the  arch  of  the  aorta,  at  thi 
origin  of   tlie  irinomiuate    ant]    left   carotid    arteries^  is  on  a  levi 
with  the  top  of  the  iiii<]iile  third  of  the  manubrium  in  front,  an 
the  lower  edge  of  the  body  of  the  third  or  the  upper  edge  of  tU 
of  tho   fourth   dorsal    vcirtebra   bt;hiri<L     The   liori/nntal    bound 
line  that  divides  the  upper  border  of  tho  heart  from  tlie  origin  oft 
pulmonary  artery  and  tlio  ascending  aorta,  is  on  a  level  with  th 
third  cartilage  in   front,  and  the  body  of  the  sixth  dorsal  vei-tebrrf 
behind.     The   heart  therefore  extenda  downwards  fmm  the  Iwjdy  ol 
the  sixth  dorsal  vertebra  to  that  of  the   Icuth,  and  from  the  third 
costal  cartilage  to  the  sixth ;  and  the  great  arteries  extend  upw 
from  the  body  of  the  seventh  to  that  of  the  third  or  fourth  do 
vertebra  behind,  and  from  iln^  level  of  the  third  cartilngeto  the  top 
the  Uiiddle  third  of  the  ntfumbrium  in  front. 

The  hdt  auricle  and  ventricle  occupy  fully  as  great  a  proportiona 
amount  of  space  at  the  left  side  of  the  heart  as  tho  right  auricle  an 
ventricle  do  at  the  front  of  tlit*  heart.     The  left  ventricle  occupies  h 
much  the  largest  share  of  the  left  side  of  the  heart,  and  its  doubl 
convex  cone-shajied  outline  is  completely  exposed  to  view  from  i 
base  to  its  apex  when  the  left  side  of  the  chest  is  looked  at,     Th 
transverse  furrow,   which   divides   the  left  viuitricle   from   the  Ic 
auricle,  follows  a  direction  from  above  downwards  and   somewh 
backwards.     The  left  auricle  rests  behind   on  the  descending  ao; 
and  the  oesophagus ;  and  that  anricle,  the  transverse  groove,  and  th 
mitral  orifiee  are  8ituat<;d  in  front  of  the  seventh  and  eighth  do 
vertebnc  and  the  upper  border  of  the  ninth;  and  on  a  level  wi 
the  sternal  end  of  the  third  and  fourth  costal  cartilages,  the  foui't 
space,  and  the  upper  edge  of  the  fifth  cartilage  in  front.     The  up 
border  of  the  left  ventriide  is  nearly  as  lii;;h  as  that  of  the  left  auricle, 
but  the  lower  boundary  of  the  left  ventricle  which  ext<»nds  down 
almost  or  quite  to  the  upper  border  of  the  body  of  tho  tenth  dorsalfl 
vertebra,  is  considerably  lower  than  that  of  the  left  auricle,  which^^ 
reaches  down  to  the  lower  border  of  the  eiglith  or  ujiper  border  of  the 
ninth  vertebra.     The  left  auricle  and  ventricle  take  a  direction  froia 
behind  forwards,  to  the  lell  and  downwards,  and  as  they  have  a  similar 
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iaidmaiion  to  that  of  the  ribs,  they,  as  well  as  the  transverse  ftiiTow 
hifcvQen  them,  are  covered  throughout  by  the  fourth,  fifl-h,  and  sixth 
ib&.  The  left  auricle  and  ventricle  start  from  the  back  uf  the  centre 
d  Uie  chest  in  front  of  the  hoiiiea  of  the  seventh^  eighth,  and  ninth 
4mml  verttjbne,  and  the  left  ventricle  crosaes  frotii  the  hack  tu  the 
teat  of  the  chest  with  a  definite  leaning  to  the  left,  so  that  it^  apex 
Hiato  at  the  left  6fth  space.  The  left  auricular  appendix  and  the 
bit  poUnonary  veins,  where  they  enter  the  auricle  at  its  higher  part, 
■re  situated  in  front  of  the  adjoining  portions  of  the  bodies  of  tlie 
fprenth  and  eighth  doi'sal  vertebne  and  their  intervening  cartilage. 
ud  ou  A  level  with  the  third  and  fourth  costal  cartilages  and  the  third 
a^e  tn  front. 

The  anterior  longitudinal  furrow  presents  a  convex  outline,  looking 

forwarda  towards  tlie  pulmonary  artery  at  its  upi^er  third,  and  towards 

tbe  right  ventricle  at  its  lower  two-thirds ;  and  a  concave  outline 

U«ikinu  backwards  and  downwards  towards  tlie  left  auricular  appendix 

'    '  ■    'ft  ventricle.     The  upper  end  of  this  furrow  is  in  front  of 

■f  tlie  seventh  dorsal   vertebra  and  behind  the  third  costal 

ire,  and  the  lower  end  of  the  furmw  at  the  apex  of  the 

i  -^l  l>ehind  the  lower  border  of  the  tiftii  space,  and  is  on 

4  k. fl  with  the  lK)dyof  the  tenth  dorsjd  verLnhra  bt'hind. 

'•■■"■'■'  the  ventricular  systole,  the  left  ventricle  atid  auricle  change 
r  y  in  fonn,  size,  and  position  (Fig.  17).     The  ventricle  con- 

:r!  *-  aiid  shortens,  and  the  auricle  expands  and  lengthens  to  a  great 
•w-it.  The  hose  of  the  ventricle  and  the  ailjuining  edge  of  tho 
H  transverse  furrow  and  the  mitral  oriUce  adviince  to  a  eun- 
.'xtcnt  forwards,  to  tlie  left  and  downwitrda  away  from  the 
f^dud  column  and  towards  the  apex  of  the  left  ventricle.  The  apex 
uthe  saine  time  moves  forwarda,  upwards  and  to  the  right,  towards 
Iktlfltte,  ao  that  the  base  and  apex  of  the  ventricle  both  approximate 
lowdfl  each  other,  and  towards  a  zone  of  rest  in  the  walls  of  the 
waiele,  situated  nearer  to  tlie  apex  than  the  base.  The  anterior 
Vill  of  the  ventricle,  at  the  anterior  longitudinal  furrow,  advances 
latirards  *«id  becomes  more  convex ;  while  tlie  posterior  widl  of  tlm 
Tnitride  also  advances  ibrwards,  but  to  a  much  greater  extent,  espe- 
vaUy  at  ita  middle,  where  it  becomes  hollow,  the  apex  pointing 
dointvuds;  *u  that  the  y>o3terior  wall  of  Hie  ventricle,  previously 
■vnsE,  Iwoamcs  concave  towards  the  apex  and  convex  at  the  base, 
tkn  praoentiiig  a  double  curve.  ^Vll  the  systolic  movements  of  the 
Wl  VaaUicle  converge  forwards,  towtirds  the  point  of  rest  on  the 
tmUc^  of  the  right  ventricle,  about  its  middle  an<l  near  the  septum. 
(>iiriiic  the  ventricular  systole  the  left  auricle  becomes  greatly 
And  expands  upwards,  forwards  and  dox^niwards,  along  its 
;  anterior  and  lower  borders  respectively,  the  amount  of  niove- 
of  ibe  auricular  api)endix  being  greater  than  that  of  tlie  traus- 
VfW  fomtw.  The  posterior  wall  of  the  auricle  which  rests  ou  the 
b^kof  the  pericardium  remains  stationary. 
Tlbe  right  ventricle  extends  in  front  from  the  third  carlilnge  to  the 
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sixth,  and  from  the  middle  of  the  sternum  to  the  lower  portion 
the  upper  third  of  tlie  cnsifnrm  rnitilaL^o,  and  is  on  a  level  behi 
with  the  boily  of  the  .sev*iutb  dorsal  vertehm  at  its  upper  bouudai 
and  with  the  upper  portion  or  middle  of  the  body  of  the  tenth  doi 
vertebra  at  its  lower  Houudary. 

During  the  systoh^  of  the  ventricles,  the  right  ventricle  ndvan< 
while  tiie  upper  jiortiun  of  its  walla  contmcts  downwards  and 
lower  portion  of  its  walls  contracts  upwards,  those  movements  coi 
verging  towards  a  point  situateii  near  the  longitudinal  furrow  and 
attachment  of  the  anterior  papillary  muacle. 

Tlici  pulmonary  artery  ronceais  the  ascetuliu^  aorta  in  the  first  hi 
of  its  course,  wlieii  we  look  at  the  left  side  of  the  heart.  By  remoT« 
ing  the  fat  between  the  pulmonary  artery  and  the  left  auricuh 
appendix,  the  left  posterior  siuns  of  the  aorta  and  the  left  or  posterior 
coronary  arteiy  are  l)i'ought  into  view,  deep  behind  and  beyoud 
the  posterior  surface  of  the  p\ilmonar)'  artery.  The  mode  in  which 
the  pulmonary  artery  in  its  progress  backwards,  and  the  ascending 
aort-a  in  its  progress  upwards,  criss  each  other,  is  now  well  seen. 
When  the  arch  of  tlie  aorta  is  looked  at  in  front,  it  does  not  present 
the  appearance  of  an  arch,  since  the  left  l)order  of  the  ascending 
aorta  is  situated  almost  in  tront  of  the  tleep  right  border  of  the  de- 
scending aorta  ;  and  the  pulmonary  artery  covers  the  left  edge  of  the 
ascending  and  almn.st  the  wiiole  of  the  descending  aorta,  the  deep  left 
edge  of  which  is  alone  visible  in  front  When,  however,  the  leftside 
of  the  arch  of  the  aorta  is  looked  at,  its  arched  form  is  at  once 
apparent,  the  ascending  aorta  forming  the  front,  the  descending  aorta 
the  back,  and  the  transveree  aorta  the  top  of  the  arch, 

Tlie  pidauinary  artery  as  it  ascends  makes  fur  tlie  hollow  of  the 
arch  of  the  aorta,  through  which  it  sends  its  right  branch,  and  its 
direction  is  therefore  much  more  from  before  backwards  than  from 
below  upwards. 

The  origin  of  the  pidmonary  arlery  is  situated  just  behind  the 
third  left  cartilage,  and  is  on  a  level  with  the  body  of  the  seventh 
dorsal  vert-ebra.     Tlie  upp;*r  boundary  of  the  pulmonary  artery,  at 
the   top  of  its.point  of  .bil'un^ation,  which  is  also   its  most  posterior 
portion,  is  situated  in  front  of  the  lower  ])ortiun  of  the  body  of  th( 
fifth,  or  the  upper  portion  of  that  of  the  sixth  dorsal  vert43bm,  and  oi 
a  level  with  the  second  costal   cartilage ;   and  the   loft  and  rigbl 
branches  of  the  pulmonary  artery  are  situated  in  frtmt  of  the  body  of:j 
the  sixth  dorsal  vertehm,  on  a  level  with  the  second  space. 

The  pulmonary  artery  in  its  course  from  before  backwards  axx 
upwards  presents  a  convexity  on  its  anterior  and  upper  surface,  and! 
a  concavity  on  its  posterior  and  lower  surhice,  and  is  on  a  level 
with  the  third  left  cartilage  ami  the  second  space.  The  posterior 
fiinus  of  the  pulmonary  arterj^  is  somewhat  lower  in  position  thaQJ 
the  two  anterior  sinuses,  and  is  situated  behind  the  upper  portion  oj 
the  third  space.  The  left  bronchus  separates  the  left  pulmonai 
art-ery  from  tlie  loft  pulmonary  veins. 
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Dnriiig  the  systole  of  the  ventricles,  the  whole  pulmonary  artery 

iM^tfa^ns  and  pnlnrges.     The  origin  of  the  arter)'  moves  to  'a  consi- 

*»^^^»1«?  extent  downwards  and   forivarda,  the   hitrher  parts   of  the 

slioring  this  movement,  but  to  a  less  and  less  extent  from 

upwanis.     The  two  anterior  sinuses  of  the  pulmonary  artery 

A  more  during  the  systole  than  its  posterior  sinus,  so  that  the 

'f  or   hijrher  valves  are  then  more  nearly  on  a  level  with  the 

.or  or  lower  valve  than  during  the  diastole. 

Tbc  arch  of  the  aorta,  like  the  pulmonary  artery,  lengthens  and 

•^^^'^^T^  (|xiiii)(r  the  systole,  so  that  tlic  whole  arch  widens.     The 

•  of  the  aorta,  which  is   situated  at  the  L-entre  of  the  heart, 

ittQies  to  a  considerable  extent  downwards  and  to  the  left,  the  direc- 

Itoof  its  movement,  like  that  of  the  mitral  valves,  being  towards  the 

apex.     The  walls  of  the  osrendinj;  aorta  also  move  downwards,  but  to 

•  less  and  less  extent  from  below  upwards. 

Tlic  position  of  liie  ascending,  transverse  and  descending  portions 
itf  ii»e  arch  of  the  aorta  in  relation  to  the  sternum,  tlie  adjoining 
pKrtj,  and  the  spinal  column  ha.=j  already  been  described, 

Tlifi  pulmonic,  the  aortic,  and  tlie  mitral  orifices  and  valves  are 

iitnated  in  their  relative  position  on  an  inclined  plane, each  being  one 

lbof«  and  behind  the  other  in  the  or<ler  named,  the  orifice  of  the  piil- 

■inriitr\'  nrlcrj*  boinj^  the  hit^hcst  and  most  anterior,  the  mitral  orifice 

and  most  posterior,  and  the  aortic  orifice  holding  an  inter- 

-sition.     The  upper  and  anterior  boundary  of  the  pulmonic 

!    ':  valve  is  behind  the  third  costal  cartilage  and  on  a  level  with 

liird  of  the  body  of  the  sixth  doi-sal  vertebra  ;  and  the  lower 

f  the  mitral  valve  is  on  a  level  with  tlie  fifih  cartilage  and 

1    in  front  of  the  lower   border  of  the  body  of  the  eighth 

-J  l.(.r  border  of  that  of  the  ninth  dorsal  vertebra.     The  aortic 

'.  lining  a  sta;Te  lower  than  the  pulmonic  orifice^  by  which  it  is 

;-    \,  is  in   front  of  the  body  of  the  seventh  dorsal  vertebra, 

ifervertebral  cartilage  just  below  it.     The  mitral  orifice  is 

'   the  same  inter%'ertebral  cartilage,  the  body  of  the  eighth 

|»'r  bortlcr  of  the  body  of  the  ninth  dorsal  vertebra.     Tlie 

;    the  flternnm  and  costal  caftilages  in  relation  to  those 

I  not  l»e  here  repeated. 

;rion  that  I  have  assigned  to  the  various  parts  of  the  heart 

•    arteries,  is   that  which  usually  exists  in  a  healthy,  well- 

'  ■     n,  but  those  i)art8  change  in  position  during  the  systole 

'  the  ventricles,  and  during  inspiration  and  expiration, 

itnd   to  the  extent  that   1  liave  ain'atly  di'stiribed.     in 

ttHi   robust  and   jwsHess  a  broad  and  deep  chest  of  the 

type,  the  po-sition  of  tlie  heart  and  arteries  and  of  all 

art^  lower,  wliile  in  those  who  are  slender  ancl  possess  a 

"  r  cliest  of  the  expiratorj*  type,  the  position  of  those 

than  in  the  avcnige  man  wlmm  I  have  taken  as  an 

:  iration  the  whole  of  the  anterior  walls  of  the 

." .  '  tlilv,  but  the   spinal   column^   owing   to  the 

Kot7r  " « 
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deepening  of  the  durtjal  aiL-li,  descBiid:^  to  a  suiall  but  definite  dogrei 
the  descent  of  the  upper  being  greater  than  that  of  the  lower  dor&ol 
•vertebra?,  some  of  the  lowest  of  which  are  stationary.  WJiilo,  thero- 
foro,  during  respiration,  the  change  in  the  position  of  the  cartilages 
and  sternum  in  relation  Lo  the  heart  and  arteries  is  doubled  by  the 
inspiratory  accent  of  those  cartilages  during  the  descent  of  the  lieait, 
and  by  the  expiratory  descent  of  those  cartilages  during  the  ascent 
of  the  heart ;  the  sligltt  respiratory  movement  of  the  dorsal 
vertebne  is  in  the  same  direction  us  the  movement  of  the  heart,  that 
of  both  of  them  being  downwards  during  inspiration,  ami  upwanU 
during  expiration.  Tlie  result  is,  that  the  position  ol  the  heart  and 
great  arteries  in  relation  to  the  hodins  of  the  dorsal  vertebrie  during 
respiration  is  more  stable  tban  their  position  in  relation  to  the 
sternum  and  cartilages.  Far  a  twofold  reason,  the  position  of  the 
great  arteries  in  relation  to  the  superior  dorsal  vertebnc  changes 
less  during  respiration  than  the  position  of  the  heart  in  relation  to 
the  lower  dorsal  vertebra;.  The  first  reason  is  the  greater  respi- 
ratory movement  downwards  and  upwards  of  the  higher  than  of 
the  lower  vertehr®.  Ti»e  second  reason  is  the  attachment  of  the 
descending  aorta  by  n)eans  of  the  intercostal  arteries  to  tlio  spinal 
column,  as  well  as  that  of  the  ^reat  brandies  of  the  arch  to  the  head. 
neck,  and  arms,  which  hold  the  movements  of  the  gi*eat  arteries  iu 
check.  The  heart  itself,  on  the  otlier  hand,  is  suspended  so  freely  in 
the  centre  of  the  chest  that  it  yields  without  restrainl  to  ever>* 
definite  inHuence,  being  thus  moved  readily  upwajds  and  downwards 
by  res])iration,  and  by  the  distension  and  collajise  of  the  aUlomen,  ami 
from  side  to  side  by  changes  in  position,  or  by  effusion  into  or  tumours 
in  the  chefit,  or  by  contraction  or  expansion  of  either  lung  singly. 


BIGHT  8IDE. 

The  position  of  the  heart  and  great  vessels  viewed  from  the  rigl 
side  is  much  more  simple  thun  that  of  their  position  viewed  froi 
the  left  side.     When  the  ri^^ht  side  of  the  heart  is  looked  at,  the  rigl 
auricle  and  ventricle,  tlie  descending  vena  cava,  the  ascending  aorl 
and  the  pnlmonury  artery  are  visible,  but  every  other  part  is  conceah 
The  relative  position  of  tlie  lower  boundary  of  the  heart,  of  the  top 
the  arch,  and  of  the  boundary-line  separating  the  great  vessels  from 
heart  is  necessarily  the  same  on  the  right  side  of  the  chest  as  on 
left  side.     The  upper  boundary  of  the  rigiit  ventricle  is  on  a  lei 
with  tlie  body  of  the  seventh,  and  its  lower  boundary  with  that 
the  tenth  dorsal  vertebra.     The  right  ventricle  occupies  the  oiitei 
portion  of  the  space  between  the  stcrnnm  and  the  spinal  column  ;  ai 
the  right  auricle,  including  its  ap|>eudix,  occupies  the  posterior  \mYiit 
of  that  space ;  so  that  its  posterior  surface  is  situated  in  front  of  tl 
right  side  of  the  bodies  of  the  dorsal  vertebrre  from  the  seventh  to  tl 
upper  portion  of  the  tenth,  the  right  pulmonary  arteries  and  pulmoni 
veins  and  the  rigtit  portion  of  the  left  auricle  being  inter[osed. 
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The  tricuspid  orifice  is  the  most  anterior  and  the  lowest  in  posi- 
tion of  the  four  orifices  of  the  heart  and  great  vessels,  and  is  scpn- 
n>«1  from  the  spinal  column  by  tlie  left  ventricle  and  auricle.  The 
j'id  orifice  is  situated,  as  we  have  already  seen,  behind  the  rijiht 
*-«;  of  the  lower  fourth  of  the  sternum,  and  is  on  a  level  with  the 
tediesof  the  eighth  and  ninth  dorsal  vertebroe. 

The  descending  vena  cava  i^  situated  to  the  right  of  the  ascending 
aorta  and  ou  a  deeper  plane.  The  commencement  of  the  vein,  at  the 
ttNifincnce  of  the  two  innominate  veins,  is  on  a  level  with  the  body 
iltbe  fourth  dorsal  vertebra,  and  it  enters  the  right  auricle  behind  ils 
tix  in  front  of  the  body  of  the  seventh  d<:>rs4il  vertebra,  the 
kolmooary  artei^^  being  just  above  its  termination,  the  superior 
Imonary  vein  just  below  it,  and  the  oesophagus  just  behind  it 
left.  The  vein,  as  it  de;3ccnds.  rests  upon  the  right  side  of  the 
near  and  at  its  bifurcation,  and  upon  ttte  right  Urouchus. 


BACK  VIEW;    AFTER  DEATH. 

I  made  observations  some  years  ago  on  the  position  of  certain 

a  of  the  heart  and  great  vessels  in  relation  to  the  spines  of  the 
Teriebne  in  eleven  diflereut  bodies. 
Tb*  lop  of  the  arch  of  the  aorta  was  situated  in  front  of  a  point 
Wow  the  spine  of  the  second  dorsal  vertebra  in  one  instance,  just 
above  the  spine  of  the  third  dorsal  vertebra  in  seven  instances,  and 
\Asm  the  spine  of  that  vertebra  in  three  iu.stances.  In  other  words,  in 
•Be  instance  the  top  of  the  arch  was  in  front  of  the  upper  portion  of 
iW  body  of  the  third  dorsal  vertebra,  in  seven  cases  it  was  in 
front  of  it-s  lower  portion,  and  in  three  it  was  in  front  of  the  body  of 
IW  fourth  dorsal  vertebra.  The  lower  boundary  of  the  left  ventricle  was 
n  a  kvel  with  the  spine  of  the  ninth  dorsal  vertebra  in  one  instance. 
vitha  point  just  above  lljat  spine  or  below  that  of  the  eighth  vertebra 
ia  eight  ca8«.'«,  with  the  spine  uf  the  eighth  vertebra  in  one,  and  above 
tt  in  onp.     In  otiier  words,  tlie  lower  boundary  of  the  left  ventricle 

k.  in  position  from  llie  level  of  the  lower  edge  of  the  body  of  the 
•  '  tliat  of  the  upper  third  of  the  tenth  dorsal  vertebra.  In  five 
he  npper  lM)untiai-y  of  the  left  auricle  was  ou  a  level  with 
f  the  tifih  dorsal  vertebra  (in  one),  or  just  above  that  spine 
:  just  below  that  spine  (in  three) ;  and  ita  lower  boundary 
oa  a  level  with  (in  one),  above  (in  one),  or  below  (in  three)  the 
ipioe  of  the  seventh  dorsal  vertebra.  In  other  words,  the  upper 
locdvr  of  the  left  auricle  was  situated  in  front  of  the  up]»er  part  of 
Iht  KTenth  donuil  vertebra,  or  just  above  it,  and  its  lower  border  iu 
Inwt  ofiho  I  ody  of  the  eighth  vertebra.' 


*  Note  itJ,  |..  no  ;  Xote  47,  p.  21, 
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BACK  VIEW;  DURIXG  LIFE, 
In  a  Hkalthy  Man  with  a  wku.-foumko  CiresT.    (Sec  Fi;^'.  2G.)j 

When  llie  back  of  the  hefirt  nnd  great  vessels  is  cxpostnl,  the  lei 
cavities  of  the  heart  are  hrought  into  view,  the  lower  Loiindaiy  of  tU< 
left  ventricle  resting  upon  the  liaor  of  the  pericardium,  which  conceal 
the  under  surface  of  the  lieart.  When  the  floor  of  the  pericardinm  h 
withdrawn,  the  under  surface  of  tlie  heart  is  visiljh?  fr:>ui  hohiml.  Th< 
under  snrface  of  the  heart  inclines  from  brliiud  downwards  and  foi 
wards,  and  it  presents  posteriorly,  the  lower  border  of  the  left  ventricl 
from  base  to  apex  ;  anteriorly,  the  lower  surface  of  the  right  ventricle, 
and  intermediately,  the  posterior  lonjjjitudinal  furrow. 

The  lower  boundary  of  the  left  ventricle  is  on  a  level  with  or  high* 
than  the  spine  of  the  ninth  and  the  u]>per  portion  of  the  body  of  th< 
tenth  dorsal  vertebra  ;  the  to]t  of  the  arcli  of  the  aorta  at  the  ori|^in 
the  innominate  and  left  carotid  arteries  is  in  front  of  the  spine  of 
the  third  and  tJie  lower  edge  of  the  body  of  the  third  or  the  iippei 
edge  of  that  of  the  fourth  dorsal  vertebra  or  it  may  be  soraew{ia( 
higher;  and  the  boundary  line  between  the  heart  and  the 
arteries,  at  the  lower  border  of  the  division  of  the  right  and  left 
pulmonary  arteries  nnd  the  upper  border  of  the  left  auricle,  is  in  froni 
of  the  spine  of  the  fifth  and  the  lower  border  of  the  body  of  thi 
sixth  dorsal  vcTtebra.  The  level  of  the  boundary-line  between  tlu 
heart  and  the  great  arteries  is  somewhat  liigher  behind,  where  i) 
follows  the  line  of  the  lower  border  of  the  division  of  the  pulnionai 
orteiy,  than  it  is  either  in  front  or  at  the  sides,  where  it  follows  tl 
line  of  the  origin  of  the  pulmonary  artery  or  that  of  the  top  of  th< 
right  auricle. 

The  Lvjt  A  uricie  and  Ventricfc. — The  left  auricle  and  ventricle  main* 
tain  the  same  relation  to  each  other  and  to  the  spinal  column  at  the] 
back  of  the  chest  that  the  right  auricle  and  ventricle  do  to  eacl 
other  and  to  the  sternum  at  the  front  of  the  chest,  but  each  poi 
tion  of  the  left  side  nf  the  heart  bears  more  to  the  left  behin( 
than  the  corresponding  portion  of  the  right  side  of  the  heart  do<^s  ii 
front. 

The  left  auricle  at  its  upper  and  posterior  portion,  which  m« 
eludes  the  auricular  appendix,  is  central,  being  situated  in  nearb 
about  equal  pmportions  to  the  right  and  left  of  the  middle  line  ol 
the  spinal  column.  The  auricular  appendix^  which  is  a  semi-detacher 
wing  of  the  auricle,  leaves  the  body  of  the  auricle  at  its  left  upp( 
comer  and  advances  forwanls  and  to  the  left,  so  lus  to  fill  up  the  deej 
furrow  between  the  pulmonary  artery  and  the  base  of  the  left  ventri(de.] 
The  lowest  poition  of  the  left  auricle  lies  entirely  to  the  right  of  tlu 
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line  of  the  spine,  while  the  k'ft  veutricle  lies  almost  completely 

cfl  of  it,  Rnd  the  transverse  furrow  wliere  it  separates  the  two 

'    (K'cupies   au  iutermediate  jmsition,  its  upper  portion  lying 

•  rahly  to  llie  right,  and  its  lower  portion  sliglitly  to  tJie  left  of 
tie  middle  line  of  the  spine.  The  left  auricle  at  its  anterior  aspect  lies, 
vhen  at  rest,  almost  entirely  to  the  right  of  the  middle  line  of  the 
^ttt,  but  its  left  boundary  moves  to  the  left  of  thu  niiddla  line  when 
Ife  Tentrio-le-s  contract,  and  to  the  right  of  that  line  when  thoy  dilate, 
ftt  trmiisverse  fnrruw  takes  an  oblique  direction  from  above  down- 
VBtdt  and  from  right  to  left,  and  as  it  sweeps  to  and  fro,  from  ouo 
■de  to  the  other  and  back  again,  during  the  contraction  and  dUotation 
of  the  veutxicle.  it  occupies  a  position  in  front  of  the  spinos  of  tlie 
iftb,  «ixth,  and  seventh,  and  the  bodies  of  the  seventh  and  eighth 
iiml  vertebrte,  and  the  upper  part  of  that  of  the  ninth. 

The  heart  is  attachetl  to  the  roots  of  the  hnig.s  by  the  eulnince  of 
the  right  and  left  pulmonar}'  veins  into  the  upper  part  of  the  left 
Mficle  at  either  side  of  the  spine.  The  left  puhnonaiy  veins  are  as 
anle  higher  in  ^K)sition,  and  enter  the  auricle  nearer  to  the  centre 
tf  tke  Bpinc  than  the  right,  while  the  right  lower  pulmonary  vein  is 
Itsigeraiul  lower  in  position  than  the  left,  the  right  lower  vein  being 
MBcCimes  double.  The  greater  t^ize  of  the  lower  loLe  of  the  right 
compared  with  that  of  the  left,  evidently  accounts  for  the  greater 
of  the  right  lower  pidmonary  veins.  The  liigbei  position  of  tlie 
Made  of  the  auricle  owing  to  the  presence  mi  that  side  of  tlie  base 
«f  th*  ventricle,  and  the  general  inclination  downwards  of  the  heart, 
•  Hual  pails  following  the  line  of  the  longitudinal  furrows 
.;i.i  to  left,  and  its  tran:3vei'8e  parts  following  the  oblique  direction 

•  truu^verse  fun*ow  from  left  to  right,  e.xplaiii,  I  consider,  the 

>ion  of  the  right  than  the  left  pulmonary  veins.  The  pul- 
HA  have,  in  short,  more  room  to  ih^ployon  the  right  side  of 
>  .'!■  ",  where  no  object  interferes  with  their  fieedoni,  than  ou 
.__  _^_-_  -i'l'.-  'A  the  auricle  at  its  upper  angle,  where  the  veins  and  the 
amcalar  apj>eudix  are  pushed  up  into  a  corner  by  the  close  proximity 
«f  the  ofiper  border  of  the  left  ventricle.  The  downward  inclination 
tnm  left  to  right  of  the  upper  boundaiy  of  the  left  auricle,  between 
ikt  ItSt  and  right  pulmonaiy  veins,  although  quite  defiidte,  is  very 
■acii  less  than  the  downward  inclination  from  loft  to  right  of  the 
pCMOcrior  Iransverse  furrow.  The  right  pidmonary  veins  are  on  a  level 
mnh  the  ipiuefl  of  the  fifth  and  sixth  dorsal  vertebra;,  and  the  two  left 
fmbuoa*ty  veins,  holding  a  higher  position,  are  respectively  just  above 
ibt  level  of  those  two  spines. 

T1m»  left  ventricle  lies  to  the  left  of  the  spinal  column,  and  e.vtends 
ia  a  direction  Ut  tlie  left,  downwards  and  forwarils,  from  its  base  at 
tW  back  of  the  chest  where  it  is  in  front  of  the  spinal  column,  on  a 
lr?ri  with  the  sixth  and  .H^venth  dorsal  sjiines,  to  its  apex  at  the 
tattt  of  the  chest  wliere  it  is  behind  the  fifth  left  intercostal 
tffCf.  Tlie  npper  l>oundary  of  the  left  ventricle  is  more  rounded 
incliiicd  from  al>ove  downwards  than    ta  lower  boundary 


103 


A  SYSTEM  OF  MEDICINE, 


along  the  line  of  the  posterior  longitudinal  furrow,  where  it  isi 
nearly  straight  and  horizontal. 

The  posterior  and  left  border  of  the  mitral  orifice  is  situated 
or  fully  half  an  inch  to  the  left  of  the  posterior  transverse  ft 
This  orifice  looks  towards  the  apex  of  the  left  ventricle,  or  in  a 
tion  to  the  left,  forwards  and  slightly  downwards.    Its  superior 


Fio,  2«. 


Back  TJcWf  showing  tlie  heart  and  great   vessels  in  relation  to  the  a 
column,  the  ribs,  and  the  diaphragm. 


angle  is  a  little  behind  the  auricular  appendix,  on  a  level  wil 
point  above  the  spine  of  the  sixth,  and  with  the  middle  of  the  b 
of  the  seventh  dorsal  vertebra,  and  about  half  an  inch,  more  or  '. 
to  the  left  of  the  middle  line  of  the  spine.  Its  inferior  or  r 
boundary  is  on  a  level  with  the  spine  of  the  seventh,  and  the  Ic 
portion  of  the  body  of  the  eighth  dorsal  vertebm,  and  with  a  p 
between   the  scapulee,  just  above  their  lower  angles,   and  a  li 
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te  tU  left  or  right    of   the  middle  line  of   the  spine.      The  sj.oco 

n  the  mitml  orifice  and  the  npex  of  the  left  ventricle  is  occu- 

y  \\\Q  flaps  of  the  mitral  valve,  their  tendinous  cords,  aud  the 

ry  muscles,  the  apparatus  of  the  milral  valve  occupying  tlie 

f^ftce  at  the    back  of  the  left  ventricle  belwnen   its  base   and  its 

m0%      The    apparatus  of  the   mitral  valve   is   always    in    action. 

-verse   fnrmw   aud   the   mitral  orifice  oscillate  to  and  fro 

.  y,   moving  to  ihc  left,  forwards,  and  slightly  downwnrds 

•wmrds  the  apex  during  the  contraction  of  the  ventricle,  aud  in  the 

•"— *=r  direction  during  the  dilatation  of  the  ventricle  (see  Fig.  17, 

The  mitral  portion  of  the  left  auricle  and  the  base  of  the 

■ole  necessarily  share  in  the  movements  of  the  mitral  orifice 

•  transverse  furrow  in  extent  and  direction,  but  Ibe  move- 

the  wnlls  of  both  cavities,  as  they  recede  from  the  orifice, 

lessen,  and   at  a  zone    or   tninsveree    circuit   of   stable 

:in  around  each  cavity,  the  walls  both  of  the  auricle  and 

luaintain  a  state  of  rest.     This  zone  of  rest  in  the  left  ven- 

mbably  more  uear  to  its  apex  than  its  base,  while  the  posi- 

'    :.  ^A  ihe  zone  of  rest  in  the  left  auricle  is  protmbly  to  the  left 

''    r-l  insl   below  the  termination  of  the  right   and   left   inferior 

y  veins.     The  apex  moves  towards  the  zone  cf  rept  of  the 

..  .:    during  the* contraction  of  that  cavity,  but  the  upper  and 

.  :  boDiulary  of  the  left  auricle  moves  away  from,  or  to  the  right 

«.  the  zone  of  rest  of  the  auricle  during  the  dilataiion  of  that  cavity. 

TVa*  during  the  systole  of  the  ventricle  there  is  a  movement,  both 

'r.-e  base  and  the  apex  of  the  cavity  towards  a  common  centre, 

:  ting    to    its    comjtlete    contraction  ;    while    during    the     same 

:      h1    the    auricle    dilates     in    all    directions,   aud    its   left   and 

•   -^,rf."..ni<  both  diverge  from   the   zone   of  rest  of  the  cavity. 

iit  of  expansion  to  the  left,  forwards  and  downwards, 

I   portion  of  the  auricle,  is  much  greater  than  the  move- 

ansifju  to  the  right  aud  upwards  of   the  right  portion 

During  the  contraction  of  the  left  auricle  and  the 

1    the  left  ventricle,  the  reverse  movements  take  place 

{      iit>  EHilf&l  orifice,  the   transverse   furrow,    and  both    cavities   at 

<.   i '  !r,f^      The  play  of  all    these  parts  is  constant,  and  they  are 

jj  ■  *   -    wndergf^ing  a  series  of  regulated  and  co-ordinate  changes  in 

V  r  ibis  reason,  although  the  range  of  movement  of  each 

WH  know  it,  can  bo  assigned  within  certain  limits,  yet 

1  of  each  part  cannot  be  stated.^ 

J  '  f  the  mitral  orifice,  "which  is  oblique  in  direction 

mjioxe  downwnr^ls,  and  from  left  to  right,  is,  as  I  hnve  just 

ID  front  and  to  the  left  of  the  spines  of  the  sixth  and  seventh 

verlrbnr,   and   between    the    scapula*,   a   little   nbove   their 

mnf^cs.     This  region  forms  a  landmark  for  the  position  of  the 


I  I 


'     ntfi  ot  \\w.  heart  in  ouinmls  at  the  front  snd 
ti,  »Q  ihut  the  luuveuieiits  of  the  Itft  «urid« 
^  -i-ltrcnct  M'l  not  from  obat^rvBtioii. 
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mitral   oriJice  and   valve   over   the  durt^um.     The   left  ventricle 
situated    to   the    left    of  this  i*cgiou,    aud  extnnds  bolow    its  level 
During'  the  diastole  ol'  the  vpiitricly,  the  streatn  of  blood  fixjiu  th< 
auiicte  iuto  the  ventricle  pours  across  this  rojjiou  in  a  direction  froi 
ri^ht  to  left,  forwards  aud  gomewhat  downwards.     To  the  right  oj 
and  rather  above  tliis  region,  is  situated  tlie  k'ft  auricle  ;  and  in  ci 
of  mitral   iucompeteucei  the  revei-sed  streaua   of  blood   pours  aci 
this  re^doij  from  left  to  right  and  suniewIiiU  upwards,  as  it  regurgi- 
tates from  tlie  left  ventricle  into  the  left  auricle. 

In  cases  of  mitral  regurgitation,  one  niiglit  be  led,  a  prioH, 
expeet  that  the  mitrul  murmur  would  he   always  nndii)le  over  tl 
back    nt  the   region   of  the    mitral   orifice,  or  midway  heLween  t! 
scapulu',  just  above  the  level  of  tht'ir  loM'cr  angles.     This  is,  hoi 
ever,  not  usually  the  case,  and  especially  when  the  mitral  murmur  ii 
soft  in  ■  character,  the  lungs  and  ehest  are  of  full  size,  and   respii 
ration  is  free.     This  is,  I  believe,  to  be  explained  by  the  gi*eat  spa< 
that  intervenes,  owing  to  the  pi-esence  of  the  vertebra\  between  t) 
mitral   orifice   and    the   ear  when  applied  over  that  region,  by  tl 
extent    to  wliich   the   lurign   envflope  the   Ih'hiI   aud    Hll    the   chiv 
backwards,  and  by  the  [lusition  uf  the  descending  aorta  and  the  ces( 
phagus  between  the  niitml  orilice  and  left  auiicle  in  front  aud  tlu 
spina!  column  behind.     AVheu,  however,  the  mitral  niunnur  is  grav( 
vibmting  or  musical  in  character  and  loud,  and  when  the  luugs  aiu 
chest   are   contracted   and   respiration   is   limited,   then   the  miti 
murmur  is  audible  over  the  back  at  tfie  region  of  the  mitral  valv< 
and  in  many  casts  with  great  intensity. 

Tke  lHuhl  A-urick  and  Asrenrfing  Verm  Cava. — The  inferior  and  poa 
terior  portion  of  the  right  auricle,  autl  the  enti-ance  of  the  ascendii 
vena  cava  into  that  portion  of  the  auricle  are  situated  at  the  back  of  tl 
heart.     The  right  auricle  is  here  separated  at  its  upper   boundai 
from  the  left  auricle  below  the  entrance  of  the  lower  right  pnlmonai 
vein  by  a  septum,  which  often  makes  but  little  mark  externally.     Tl 
lower  boundary  of  tlie  right  auricle   is  definoil  by  the  continuati< 
backwards  of  the  ])ostenor  trans^verse  furrow  hetwt^en  the  base  of  tli 
left  ventricle  and  the  right  auricle,  until  it  reaches  the  posterior  longi 
tudinal   furrow.       The   posterior  and  inferior  portion  of  the   rigl 
auricle  thus  fills  up  the  angle  formed  between  the  lower  border  of  ib^ 
left  auricle  and  the  base  of  tlie  left  ventricle  posteriorly.     Tliis  angi 
is    formed    by    the    downward    prominence   ami    thickness    of    th^ 
muscular  wall  of  the  left  ventricle  at  its  base. 

The  ascending  venn  cava  penetrates  the  diaphragm  on  a  level  wii 
the  eighth  or  ninth  dm-sal  sjiine,  wiierc  it  is  situated  nearly  half  ai 
inch  to  the  right  of  the  descending  aorta,  and  of  the  middle  lii 
of  the  spine ;  and  after  ascending  to  the  extent  of  an  inch  or  less, 
enters  the  right  auricle  on  a  level  with  the  seventh  dorsal  spin< 
about  three-quarters  of  an  inch  to  the  right  of  the  descending  aoi-ta. 

The  UndtT  Surface  of  the  Heart ;    the  I.onfjitudlnal  Furrow  and  th 
Bight   Venltide. — The  posterior  longitudinal  fnrix^w  divides  the  lef 
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lentnule  beluDd  from  the  right  ventricle  in  front,  on  the  under 
suiiue  of  the  heart,  and  when  that  organ  rests  upon  the*  floor  of  the 
pericardium,  the  ti-ansverse  furrow  and  the  right  ventricle  are  hidden. 
WbeD,  however,  the  floor  of  the  pericardium  is  lowered  so  as  to 
bring  into  view  the  under  surfr.ce  of  the  heart,  which  inclines  from 
behind,  forwards  and  downwards,  the  posterior  longitudinal  furrow, 
ind  the  under  surface  of  the  right  ventricle  beyond  and  in  front  of 
it,  are  rendered  visible.  The  posterior  longitudinal  furrow,  resting 
upon  aud  adapting  itself  as  it  does  to  the  floor  of  the  pericardium,  is 
comparatively  hoiizontal  in  direction ;  but  it  is  slightly  convex  near 
the  base  of  the  ventricle,  owing  to  the  shoulder  formed  there  by  the 
muscular  walls.  During  the  contraction  of  the  ventricle,  when  its 
base  and  apex  approximate,  the  transverse  fuiTOw  changes  in  direction 
both  toward  the  base  aud  the  apex.  The  fun-ow  then  becomes  more 
convex  than  before  at  the  base,  because  the  base  of  the  ventricle  itself 
becomes  more  convex,  and  it  turns  or  twists  downwards  in  a  peculiar 
manner  towards  the  apex,  because  the  apex  itself  twists  downwards, 
80  as  to  form  a  concavity  towards  that  end.  The  longitudinal  furrow 
then  presents,  therefore,  an  outline  with  a  double  curve. 

The  posterior  longitudinal  furrow  at  its  auricular  extremity  comes 
very  close  to  the  posterior  border  of  the  heart,  and  I  think  that 
il  is  visible  from  behind  at  that  point,  even  when  the  heart  rests 
upon  the  floor  of  the  pericardium.  Thence  the  furrow  advances 
forwards  and  to  the  left  to  the  apex  of  the  heart,  where  it  divides 
the  left  ventricle  from  the  right,  and  where  it  joins  the  anterior 
bngitudinal  furrow. 

The  under  surface  of  the  heart  contracts  gradually  from  its  auri- 
cular portion  or  base,  where  it  is  wider  than  at  any  other  part,  to  its 
apex,  where  it  is  narrower  than  at  any  other  part.  The  under 
siu&ce  of  the  right  ventricle  is  thus  triangular  in  form,  the  base  of 
the  triangle  being  at  the  nuriculo-ventricular  furrow,  and  its  apex  at 
the  apex  of  the  heart.  The  posterior  longitudinal  funow  which  is 
straight,  forms  the  posterior  side  of  the  triangle,  and  the  lower 
boundary  of  the  right  ventricle,  which  is  somewhat  convex,  forms  its 
auterior  side.  This  lower  boundary  of  the  right  ventricle  at  the  front 
of  the  heart,  which  is  on  a  level  with  the  body  of  the  tenth  and  the 
spine  of  the  ninth  dorsal  vertebra,  is  lower  in  position  than  the  lower 
border  of  the  left  ventricle  at  the  back  of  the  heart,  which  is  situated 
in  front  of  the  cartilage  between  the  bodies  of  the  ninth  and  tenth 
dorsal  vertebra?,  or  a  little  lower,  aud  is  on  a  level  with  the  space 
between  the  eiglith  and  ninth  dorsal  spines. 

The  apex  of  the  heart  is  lower  in  position  than  the  lower  boundary 
of  the  right  ventricle,  and  is  on  a  level  with  the  body  of  the  tenth,  and 
with  a  point  above  the  spine  of  the  ninth  dorsal  vertebrae,  aud  with 
the  lower  angle  of  the  left  scapida. 

The  Great  Vessels. — The  position  of  the  boundary  line  between  the 
upper  border  of  the  heart  and  the  lower  limit  of  the  great  vessels  is, 
as  I  have  already  stated,  higher  at  the  back  than  at  either  side  or  in 
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front.  The  boundary-line  dividing  the  npper  border  of  the  left  aurii 
from  the  lower  boi-der  of  the  right  and  left  pulmonary  arteries 
situated  in  front  of  the  cartilage  below  the  body  of  the  sixth  ai 
the  spine  of  the  fiftli  dorsal  vertebra ;  and  the .  lower  end  of  t 
descending  portion  of  the  arch  of  the  aorta  and  of  the  vena  ca^ 
where  it  is  lost  behind  the  right  pulmoiiary  vein,  are  nearly  on  t 
same  level. 

The  great  arteries  of  tlie  neck,  the  descending  portion  of  the  an 
of  the  aorta,  through  the  medium  of  the  transverse  and  ascendii 
portions  of  the  arch,  the  right  and  left  puluionaiy  arteries,  and  t: 
right  and  left  pulmonary  veins,  form  in  succession  a  series  of  centi 
attachments  for  the  heart,  which  are  situated,  so  to  speak,  in  tiers  O) 
below  the  other.     To  these  must  be  added,  but  on  a  different  plai 
the  descending  vena  cava.    The  heart  is  suspended  forwai^  ai 
downwards  from   these  various   attachments.     Two  of  them,  tho 
formed  by  the  pulmonary  veins  and  the  pulmonary  arteries,  conne 
the  heart  intimately  with  the  roots  of  the  lungs,  so  that  the  roots 
the  lungs  and  the  heart  at  that  position  enjoy  a  common  movement 
descent  during  inspiration,  and  of  ascent  during  expiration,  a  degr» 
of  movement  that  is  measured   by  the  respiratory  movements 
descent  and  ascent  of  the  larynx. 

The  descending  portion  of  the  arch  is  maintained  at  its  lower  ei 
in  a  fixed  position  in  relation  to  the  spinal  column  by  the  sixth  inte 
costal  arteries.    The  higher  intercostal  arteries,  those  which  go  to  i\ 
third,  fourth,  and  fifth  intercostal  spaces,  arise  in  succession  from  tl 
descending  portion  of  the  arch,  in  front,  in  their  descending  order,  < 
the  fiftli  and  sixth  doi-sal  vertebra;.     These  vessels  all  ascend  froi 
their  point  of  origin  to  the  spaces  they  respectively  supply,  the  high* 
arteries  making  a  gi-eater  ascent  thati  the  lower  ones,  because  they  ha\ 
to  reach  a  higher  point  in  relation  to  their  respective  origins ;  and  th 
right  arteries  mounting  upwards  to  a  greater  extent  than  the  le 
arteries,  because  they  arise  from  a  lower  part  of  the  aorta,  owing  t 
the  right  side  of  the  descending  portion  of  the  arch  being  otherwis 
occupied  by  the  passage  behind  it  of  the  oesophagus,  and  under  an 
in  front  of  it,  of  the  right  bronchus.     The  intercostal  arteries  to  th 
sixth  spaces  pass  directly  to  the  right  and  left  from  their  point  c 
origin.     It  is  evident,  therefore^  that  the  lower  end  of  the  desceudin 
portion  of  the  arch,  which  is  braced  down  to  the  spinal  column  b 
the  direct  origin  of  the  sixth  intercostal  arteries,  is  more  fixed  in  posi 
tion  than  its  upper  part,  the  intercostal  arteries  from  which  have 
free  ascent,  and  where  the  oesophagus  is  interposed  between  the  arter 
and  the  spine ;  that  the  descending  portion  of  the  arch  has  less  rang 
of  movement  than   the  transverse  portion,  the  great  arteries  fron 
which  are  comparatively  long  and  capable  of  being  put  on  the  stretch 
and  that  the  ascending  portion  of  the  arch  enjoys  a  still  more  fre 
play  of  movement  than  the  transverse  portion,  for  it  is  weighted  a 
its  root  by  the  heart,  and  it  is  long,  curved,  and  free  from  vascula 
connexions. 
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(iesccndinjr  portion  of  the  arch  lies  in  front  of  the  left  hu!f  ol 
lies  of  the  fourth  and  fifth  dorsid  vertebra*,  ami  that  of  the  uppei 
r  of  the  sixth,  on  a  level  with  the  third  and  fourth,  and  lh( 
ctvu'tMj  tlie  fourlh  and  fifth  dorsal  spines,  and  with  the  iiiter- 
t  and  lielow  the  spines  of  the  scupnhe.     This  rcgioui 
ik  at  the  back  for  the  position  of  the  descending  por- 
the  arcit  of  the  aorta;  over  this  region  direct  and  oven  regur- 
i^rtic  murmurs,  especially  if  they  are  loud,  grave,  and  musical,^ 
II  aadible,  and  Ihnt  with  greoit  intensity;  and  in  tliis  region,^| 
■    '>f    aneui*ism   of  the  descending   aorta   most   frequently 
!:-iolvefl.     It  18  sufficient  if  I  allude  hereto  the  effect  in 
<if  the  pressure  of  aneurism  alfecti7ig  tins  artery  on  thOi^ 
nt  larA'ngeal  nerve,  which  winds  underneath  this  portion" 
1  on  its  way  to  the  larynx ;  on  the  oesophagus,  where  it 
iud   the   artery;  on   the  left  bronchus,  where  it  passes^^J 
I    it;  on  the   left  pulmonary  artery,  which  is  situate<l  iqi^l 
!  I  lie  artery;  on  the  bodies  of  the  vertebra?,  upon  which  it     * 
ind  on  the  intercostal  nerves  that  pass  between  and  to  liie  left 
-e  verttbrEC 

vn  already  descrilKKl  the  position  of  the  transverse  aorta.    The 

Hid  left  pulmonary  arteries  are  situated  in  front  of  the  body  of 

th  and  the  spine  of  the  fifth  dorsal  vertebra,  and  they,  as 

u^t  said,  form  one  of  the  two  great  points  of  attachment  of  th( 

tu  the  roots  of  the  lungs.     The  principal  points  of  clinical 

i  tl  with  regard  to  those  arteries  is  tlie  one  I  have  just  alluded' 

Ui  m  relation  to  the  pressure  of  aneurism  of  the  descending  aorta 

f'ti  rhi'  right   or  left  pulmonary  artery,  which  interferes  with  the^ 

of  blood  to  the  lungs ;  of  the  analogous  effect  of  aneurismfl 

transverse  aorta,  below  which  the  division  of  the  pulmonaiy 

ii  situated ;  of  aneurism  of  the  ascending  aorta  on  the  right 

artery,  which  often  leads  to  secondary  atfrctious  of  the 

,  and  on  the  effects  of  the  pre^ssure  of  an  intni-thoracio 

I  r  ur  enlarged  broncliial  glands  on  either  of  those  arteries. 

right  pulmonary  arteiy  is  somewhat  lower  iu  position  than  th» 

ilrnonorj*  artery,  in  the  same  way  and  for  the  same  reasons  that 

nght  pulmnnary  veins  are  lower  than  the  left  puluionary  veins. 

descending  vena  cava  is  seen  from  behind,   winding  roum 

it  side  of  the  ascending  aorta;  and  its  great  at^uent,  the  lei 

itc  vein,  lifts  in  front  of  the  upper  border  of  the  transversi 

and  the  great  arteries  that  spring  from  it.     Aneurisms  of  th( 

tending  aorta  tend  therefore  to  make  pressure  on  the  descendinj 

cava  so  as  to  impede  or  arrest  the  flow  of  flood  through  tlmi 

if,  iind  the  same  may  be  said  with  regard  to  the  effcci 

of  aneurisms  of  the  transverse  aorta  in  impeding  oi 

'.V  of  blood  through  i\\fi  loft  innominate  vein, 

1     iiig   aorta,  being  attached  by  the  intercostal  arteri* 

d  column,  is  situated  iu  front  of  the  bodies  of  the  dors: 

"i.N  rtt  their  centre  and  left  side,  and  it  is  therefore  interpose< 


I 
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between  the  mitral  orifice  and  the  base  of  the  left  ventricle  in  fn 
and  the  spine  behind  The  oesophagus  lies  in  front  of  the  right  si 
of  the  spinal  column  until  it  reaches  the  bodies  of  the  eighth,  ninl 
and  tenth  dorsal  vertebrae,  which  are  on  a  level  with  the  seveni 
eighth,  and  ninth  dorsal  spines,  where  it  gradually  passes  over  t 
front  of  the  aorta.  It  ia  thus  interposed  between  the  left  auric 
and  the  right  side  of  the  spinal  column,  and  finally  between  the  bi 
of  the  left  ventricle  in  front  and  the  aorta  and  spinal  column  behin 

The  right  and  left  lungs  at  the  back  of  the  cbest  fill  up  the  do 
hollow  in  front  of  the  au^^les  of  the  ribs,  and  their  inner  margi 
overlap  respectively  the  right  and  left  borders  of  the  bodies  of  tl 
dorsal  vertebrae. 

The  lungs  at  the  back  and  both  sides  completely  envelop  tl 
heart  and  great  vessels,  with  the  exception  of  those  parts  that  lie 
the  very  centre  of  the  chest,  in  front  of  the  anterior  portion  of  tl 
bodies  of  the  dorsal  vertebrje. 
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NOTES. 

ITvTK  1. — I^irogoff,   in  lii?  valimblu  "  Aimtoiiiiu  Topngrapliicn.**  Braun,   in 

|»  Wsntiful   **  To[K)graphuM:li-AnatoniMier  Atlas  ;*'  and   Lc  Geiuiro,   in  )iis 

*jlMloa>i«  Chirurgicale  Homolograpbiquo,"  gire  drawings  tAkcii  from  sections 

rf  ^  frmecn  doAtl  bodj  reprcHcnting  the  poaitiun  of  the  internal  organs.     In 

Ai»att«]  tlic  fallowing  notes  1  shall  hneHj  (io^cribc  the  position  of  the  heart  as 

K«iT|»rf«entcd  in  those  various  drawings.     I  may  teninrk  that  many  of  iheso 

lavb^  aro  frridenlly  not  of  tlic  sizo  of  natnro. 

*'     ■'"ff    n*pr€»ents    vertical    aectioiia    of   twelve   difl'tTent    l>u«liip,  the    sec- 

■  •*  matic   cither  through  the  centre  of  the  Btcrnuni  in  front  and  the 

1  Whind  or  to  the  right  or  left  of  the  centre.      In  these  iiiBtancca 

;c  pcricardiuno  was  lower  in  posiiion  than  the  front  of  tho  heart  to 

-  ■       t  fAtying  from  '8  or  "t)  inch  to  '02  inch.     Between  tliese  two  exireme 

-   t*HTC  WM  evvry  variety  of  ditforeni^o  fruui    -2  inch  to  "7  inch,  the 

'  xn  whieh  the  front  of  the  pericardium  was  lower  than  the  front  of 

_'  -A  inch,  or  lo«ft  than  half  an  inch. 

nf  Pirogoff  represent,  which  mine  do  not,  the  rL-latlon  of  the 
.  ;  >:m  of  the  heart  to  the  floor  of  the  pericnrdiimi.      In  two  of 
I*  whotv  lower  surface  of  the  heart,  inefudiii^'   both  venliieles  and  the 
r.nl  farrow  between  them,  rested  upon  the  pericardium  ;   while  in  one  of 
"   •■.:h  hi-aUhy  organa,  the  front  of  ihe  pencardium  was  *7  inch,  and  in 
t^T  with  AMites  it  was   35  inch  below  tlic  front  of  the  right  ventricle.      In 
Itftfr  c«*c  the  fluid  in  the  abdomen  proascd   the  pericardium   upwards  into 
racitATt  vith  tht!  lieart,  and  elevated  that  organ,      In  four  other  eases  the 
fcftlncic  rested  upon  the  pericardium,  while  in  all  of  these  the  inter>*entri- 
fvrrow  ir«*  M.'|>arnt(Ml  by  fluid  from  the  porionrdium  from    2  in.  to    H.j  in., 
■  tkm*  of  them  thf  left  veiUricle  was  higher  ihnu  the  pericardium  from 
2a.  lo    "4    in.       In   the  »ix  remaining  case*,  a   fihn  of  fluid,  varying  from 
•L  In  -5  m.,  separated   both  ventricles  and   the  longitudinal   furrow  from   the 
BIO  ;  in  two  of  tluM*  cam*/*  the  separation  of  the  two  surfaces  was  equal 
1 :   in  two  it  waa  greater  at  the  fuirow  than  the  ventrieles,  and  greater 
ike  W'ft  ventricle  than  the  right  :    and  in  two  it  was  greater  below  tlie 
tluin  tlic  left, 
2. — Firogoff  rcpremmta  the  exact  position  of  iho  lower  boundary  of  the 
tW  l»«art  in  relation  to  the  lower  end  of  the  bony  sternum  in  fire  instancea 
a  vertical  section  wm  made  ihrotigh  the  centre  of  the  sternum  in  front 
•ntttal  column  behind.      In  two  of  these  instances  tJie  lower  boundary  of 
vaa  abvve  the  lower  end  of  the  sternum  to  an  extent  varying  from  8  in. 
%x%A  in  thfco  of  them  it  waa  below  the  lower  end  of  the  sternum  to  an 
r^TTing  from   one  inch  to  half  an   inch        He  also  givea  thirteen  cross 
of  tbe  body  that  show  whether  the  lower  boundary  of  the  heart  waa 
«r  lover  than  the  lower  end  of  the  sternum.      In  three  of  these  caaes  the 
m  kvlawt  i'l  ^^^^  >^  "^^^  above,  and  in  six  it  was  either  at,  a  little  above, 
ttlt  below    thi?  lower  end  of  the  sternum.     In   one  iuGtance  the  lower 
of  tb«  be^rt   was  very  much  below,  and  in  another  it  was  very  much 
k  lawer    enJ   uf   the  sternum.      The  latter  case  stood  alone.      The 
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Bection  was  made  through  the  lower  margin  of  the  tiipplea  and  the  middli 
the  third  space,  and  only  a  small  piece  of  the  ventricles  towards  the  apex 
maiued  frozen  in  the  pericardial  fluid ;  the  heart  being  absent  from  behind 
centre  of  the  sternum.  The  stomach  and  the  oesophagus  were  enorraoaalj 
tended  with  food,  and  both  the  stomach  and  the  liver  rose  high  into  the  cari^ 
the  chest,  above  the  level  of  the  section.  In  eight  other  cases  the  section 
made,  as  in  this  one,  through  the  thii^  cartilage,  in  nine  others  thro 
the  fourth,  and  in  four  others  through  the  fourth  space ;  and  in  all  of  til 
amounting  to  twenty-one,  tlie  heart  was  present  in  the  section  of  full  sise. 

Braun  gives  vertical  sections  of  the  body  tlirough  the  centre  of  the  sten 
and  the  spine  in  two  instances,  in  one  of  which  the  lower  boundary  of  the  b 
is  half  an  inch  above,  and  in  the  other  is  an  inch  and  a  third  below  the  len 
the  lower  end  of  the  sternum. 

Note  3. — The  position  of  the  lower  boundary  of  the  pericarditim  in  rel« 
to  the  lower  end  of  the  sternum  is  represented  by  Pirogofl^  in  the  two  group 
sections,  vertical  and  transverse,  referred  to  in  Note  2.  In  two  of  the  ved 
sections  the  lower  boundary  of  the  front  of  the  pericardium  was  above  the  li 
of  the  lower  end  of  the  sternum  from  the  tenth  to  the  third  of  an  inch,  anc 
three  of  them  it  was  below  the  lower  end  from  1*2  in.  to  *88  in.  In 
thirteen  cross  sections  the  lower  border  of  the  pericardium  was  above  the  li 
of  the  lower  end  of  the  sternum  in  only  one  case,  and  below  it  in  twelve  caa 

Note  4. — Pirogoff  represents  the  position  of  the  apex  in  relation  to 
fourth,  fiftli,  and  sixth  spaces  and  cartilages  in  the  two  groups  of  vertical 
transverse  sections.     In  one  of  the  vertical  sections,  a  case  of  ascites,  the  a 
was  situated  in  the  fourth  space ;  in  another,  it  was  situated  behind  the  \ 
rib,  and  in  a  third  behind  the  sixth  rib  ;  while  of  the  cross  sections,  in  five 
apex  was  situated  in  the  fifth  space,  in  Hve  behind  the  fiftli  cartilage,  and  in 
behind  the  fourth  cartilage  or  the  tliird  space.     Five  vertical  sections  also  re] 
pent  the  relation  of  the  lower  boundary  of  the  right  ventricle  to  the  cartilages 
spaces,  at  a  point  intermediate  between  the  lower  boundary  of  the  sternum  . 
the  opex  ;  in  two  of  these  the  inferior  margin  of  the  right  ventricle  was  bel 
the  seventh  cartilage,  in  one  behind  the  sixth  cartilage,  in  one  behind  the  \ 
space,  and  in  one  behind  the  fifth  cortilago. 

NoTK  5. — Pirogoff,  in  the  three  vertical  and  eleven  cross  sectjous  referrei 
in  Note  4,  shows  the  relation  to  the  cartilnges  and  spaces  of  the  lower  bound 
of  the  pericaidium  below  the  apex.  In  two  of  ihe  three  vertical  sections  rej 
senting  the  apex,  the  inferior  border  of  the  pericardium  was  lower  than 
inferior  border  of  the  apex  from  two-thirds  of  an  inch  ("7  in.)  to  half  an  i 
(-4  in.) ;  and  in  the  remaining  one  the  pericardium  fitted  close  upon  the  a| 
In  two  of  tliese  cases  tlic  lower  boundary  of  the  pericardium  below  the  a 
was  behind  the  sixth  cartilage,  and  in  the  third,  that  atfected  with  ascites,  beh 
the  fiftli  cartilage.  In  three  of  tlie  cross  sections  the  lower  boundary  of 
pericardium  below  the  apex  was  situated  behind  the  sixth  cartilage,  in  fiv« 
them  it  was  behind  the  fifth  space,  in  two  behind  the  second  cartilage,  anc 
the  remaining  one  behind  the  fourth  cartilage.  In  two  of  the  five  vertical  i 
tions  in  which  the  relation  of  the  lower  border  of  the  right  ventricle  to  the  < 
tilages  and  spnces  is  shown,  the  lower  boundary  of  the  pericardium  below 
ventricle  was  situated  behind  the  seventh  cartilage,  in  two  behind  the  sixth  spj 
and  in  one  behind  the  sixth  cartilage. 

Note  C. — Pirogoff  gives  a  series  of  deepening  sections  made  downwards  i 
from  side  to  side,  presenting  a  front  view  of  the  organs.  Intwooftbcmoresup 
Heinl  of  these  sections  there  was  an  inclination  of  two-thirds  of  an  inch  (*7  i 
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rii;l*t  to  left  cxtend'in*;  from  (ho  lower  lioundury  of  the  right  auricle  to  tho 
,uf  the  hoart.     lu  a  ihitd  section,  a  oaae  of  aao'itcb,  there  wait  no  inclination^ 
i|iM  Itcint;  on  the  same  level  as  the  lowwr  hordcr  of  the  right  nuricle.    VVhei) 
liections  decpcnetl,  tho  molinnlioti  was  still  niaintAtnetlf  hut  the  di]}  fioiu  auricio 
'iNeipcx  WAS  Ictis  great.     Thus  in   three  sections  in  which  iho  lower  Imrder 
tht  Wfc  Yrtntnde  wjia  cxpu^CLJ,  the  dip  from  nuriclc  to  apex  waa  reflpocttvcl/ 
r-balf  ('4  in.),  onc-lhiul  (3  in.),  antt  one^siMh  (15  in.)  of  an  ineh,  the  lultur 
tHMi  bfin^  pi*ogrcft!.iveI_v  deeper  than  the  former.      In  like  manner,  but  with 
'JilTvwi*  effect,  in  two  other  K'clioris  of  the  case  of  nscites,  the  lower  boundary 
tbti  apci  was  higher  ll.an   that  of  the  nuriclc,  in  one   section  by  the  tifth 
in  inch  (  2  in.),  nnd  in  a  deeper  section  by  half  jin  inch  ('5  in.) 
f^t'orK  7. — Pipjgoff  shows  the  extent  to  which  the  lieort  extends  to  tlio  left  of 
ttiiiliUe  line  of  the  sternum  in  four  (or  Hve)  veilical,  and  in  eighteen  (ui* 
ilecn)  cros5  socliotii,     Tlie  heart  cxlendL-d  (o  the  left  of  the  centre  of  tho 
iMD  from  two  irichcH  to  twoand  three-quarters  (28  in.)  in  two-thirds  of  theso 
(14 in  22);  from  un   inch  and  a    third  {\'4   in.)  (o  an  inch  and  three- 
en  (1*8-3  in.)  in  one-third  of  them  (7  in  22);  and  three  inches  and  a 
f^*4  in.)  ia  one  additional  in£(tance. 
NVfE  8.— Pirogoff   indicates   approximately   the  position  of  the  top  of  tho 
Mtjb  tn  tivc  rertical  and  four  cross  sections.       In  two  of  the  vertical  sections  the 
btfi  of  the   arch  apj>eared  to  be  respectively  a  quarter  and  a  tenth  of  an  inch 
tUvc  the  top  of  the  manubrium,  on  a  level  in  one  wiili  (he  top  of  the  second,  and 
in  tlir  olher  with  tlic  top  of  the  third  doi->ul  vertebra.    In  the  three  other  vertical 
Krtifjo*  the  top  of  tho  arch  was  three-quarters  of  an  inch  (d  to  '^  in.)  b<'lnw 
Uifl  I'lp  of  the  mnnubrium,  and  on  a   level  with  the  lower  portion  of  the  third 
0.     In  one  of  iho  four  cross  sections  tho  top  of  the  arch  at  I  ho 
iiiii'>Miihrtle   iiiid  left  carotid  nrlerics   was  on   a   level    with  the 
•T    llio  hlemo-clavtcular  articulation,  and    with    tho    lower    border 
t  ur  upper  border  of  the  third  dorsal  vertebra  ;  while  in  thrci:  of  t)ioni 
' )  a  level   with   the  6n*t  space,  and  in  tlie  individual   cases  respectively 
!■:  lower  border  of  the  second,   the    lower  border  of  the  third,  and  the 
d[»Jh:t  Vmler  of  the  fourth  dorsal  vertebra.      Brann  gives  two  vertical  sections, 

'    ■ 'f  which  the  top  of  the  arch  of  the  aorta  wus  from  a  quarter  to  half  an 

•  )W   the   top   of  the   manubrium  and  on  a   level  with   the  third  dorsal 
.    while   in   the  other   it  wa"*  more  than   an  inch  below  the  top  of  the 

.ind  nn  a  level  with  the  fourth  vertebio. 
r  !). — ^l*he  lower  boundary  of  the  heort  was  from  two  tlilnls  of  an  inch 
\:i  an  inch  Ik'Iow  the  lower  end  of  the  sternum  in  Pirogotf  *a  three  ver- 
ii)  which  tho  top  of  Iho  aorto  was  three-quarters  of  nn  inch  ('6  in. 
low  the  top  of  the  manubrium  ;  and  was  an  inch  and  a  quarter 
(tf  the  ftoriium,  reaching,  indeed,  to  the  tipof  theensiform  rmiilago 
'0,  in  which  tlie  top  of  the  aorta  was  more  than  an  inch  below  tho 
:  num.      On  the  uthcr  hand,  tho  lower  boundary  of  tho  heart  waa 
; '   of  an   inch  (8)  above  the  lower  end  of  the  sternum   in  ono  of 
»  ca^e«»  i>i  which  the  top  of  (he  nortu  was  above  the  top  of  the  stcrnunii 
fully  half  an  inch  above  tluit  bone  in  Brann's  ca-^c,  in  wliieh  the  top 
tU  wa»  from  a  qourter  to  half  an  inch  below  the  top  of  the  sternum. 
In       1''"^ '  •!' ihows  in  his  vertical  Kcelions  the  position  of  the  origin 
<•  in  eight  instunc*."^,  and  that  of  the  top  of  the  auricular 
ichi  in  seven.     Tiio  origin  of  the  pulmonary  artery  was 
•nd  cartilage  in  one  instance,  and  behind  tho  fourth  ent- 
er .  in  :hree  cn»ei  it  lay  behind  the  third  cartilngn,  and  in  ono 
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belitnd  tlie  second  space  ;  while  in  two  it  lay  from  two  to  twc-aud-a-faalf  iM 
below  the  top  of  the  manubrium.  The  top  of  the  right  auricle  waa  aei 
behind  the  second  cartilage  in  two  cases,  behind  the  third  cartilage  in  twoy 
below  the  top  of  the  manubrium  from  an  inch  and  a  half  to  an  inch  and  dii 
quarters  in  three.  In  one  of  the  instnnces  in  wliich  it  lay  behind  the  third  ( 
tilage,  it  was  three  inches  below  the  top  of  the  manubrium. 

Note  11. — In  five  of  Pirogoflf's  vertical  sections  referred  to  in  Note  10 
vertical  length  of  the  pulmonary  artery  and  the  right  ventricle  is  shown, 
two  cases  the  vertical  length  of  the  pulmonary  artery  was  about  half  an  inchai 
in  these  two  cases  the  vertical  length  of  the  right  ventricle  was  respectively  til 
inches (3-2  in.)  and  two  and  a  third  (2'3  in.).  In  the  three  other  cases  the  vert 
length  of  the  pulmonary  artery  was  about  one  inch  ('9  in.,  1*05  in.,  1*2  ii 
that  of  the  right  ventricle  in  those  cases  being  about  three  inches  (2*8 
3*1  in.,  3'5  in.).  In  the  three  latter  cases,  in  which  the  pulmonary  artery  y 
relatively  long,  the  length  of  the  ventricle  to  that  of  the  artery  was  aa  three 
one  J  while  in  the  two  others  in  which  the  vessel  was  short,  the  ventricle  i 
from  four-and-a-half  to  six  times  the  length  of  the  artery. 

Note  12. — In  one  of  Pirogoflf's  transverse  sections,  referred  to  in  Note  '. 
the  top  of  the  pulmonary  artery  was  situated  just  above  the  second  cartila 
and  the  artery,  in  its  short  upward  courac  (*4  in.),  was  covered  by  thfl  seec 
cartilage ;  in  another,  the  top  of  the  artery  lay  behind  the  third  cartilage,  i 
the  artery  ascended  within  the  third  space.  In  the  three  other  cases  the  arti 
took  an  intermediate  and  average  position  within  the  second  space,  its  top  bd 
seated  behind  the  second  cartilage,  and  its  origin  behind  the  third  cartilage, 
in  one  instance,  the  second  space. 

The  origin  of  the  pulmonary  artery  was  the  lowest  in  position,  being  behi 
the  fourth  cartilage,  in  the  one  among  these  five  cases  in  which  the  vessel  to 
the  longest  upward  course  (1-2  in.) ;  while  on  the  other  hand,  the  origin  of  \ 
artery  was  the  highest,  being  behind  the  second  cartilage,  in  the  one  in  which  1 
vessel  was  the  shortest  (4  in.) 

NoTK  13. — The  arch  of  the  aorta,  measured  from  the  point  at  which  it  ca" 
into  view  above  the  right  auricle  to  the  adjacent  origin  of  the  innominate  and  I 
carotid  arteries,  in  Pirogotf's  vertical  sections,  varied  in  approximate  verti- 
length  from  about  one  inch  to  more  than  two  inches  (about  2  2  in.),  its  avert 
length  being  about  an  inch  and  a  half.  In  two  cases,  in  which  the  vessel  was  sb 
(about  1  in.),  the  vertical  length  of  the  arch,  from  the  point  at  which  it  cai 
into  view,  was  less  than  that  of  the  heart,  measured  from  the  same  point, 
the  proportion  of  10  to  25;  while  in  three  cases,  in  which  the  vessel  was  lo 
(1*8  in.,  2  in.,  2-2  in.),  the  ratio  of  the  length  of  the  vessel  to  that  of  the  hei 
was  about  10  to  18. 

Note  14. — FirogofF  shows  the  vertical  length  of  the  right  auricle  in  i 
sections.  In  three  of  these  the  length  of  that  cavity  was  two  ineliea  and  thn 
quarters  (2G  in.,  2  7  in.,  2  8  in.)  ;  and  in  thi-ee  it  was  from  three  inches  and 
third  to  almost  four  inches  (33  in.,  3'4  in.,  3'8  in.) 

Note  15. — PirogofF  represents  the  vertical  length  of  the  right  ventricle 
eleven  cases.     In  two  of  these  the  cavity  was  two  inches  and  a  third  (2-3  in 
and  in  one  it  was  four  inches  in  length.     There  was  considerable  variation 
the  other  cases  between  these  limits,  the  average  length  of  the  cavity  in  t 
eleven  cases  being  three  inches. 

Note  16. — The  great  vessels  occupied  the  upper  half  of  the  sternum,  ai 
the  heart  its  lower  half,  in  two  ofPirogoff's  and  in  one  of  Braun's  seclior 
111  one  of  Braun*s  sections  the  great  vessels  lay  behind  the  upper  third  of  tl 
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the  heart  beliind  iU  lower  two-thirds;  in  three  of  Pirogoff's  flcctiona 
gTMt  arteriea  were  covered  hy  the  upper  tlirce-sevcnths  of  ibo  stermmi,  aud 
Ibi  bMrt  by  its  lower  four-sevenths  (1'5  in.  to  2'1  in. ;  27  in.  to  3in. ;  l-4in. 
■  M  in.)  ;  while  in  one  of  Pirogoff'a  the  great  veaseld  occupied  the  etornum  to 
« Srnter  extent  thnn  the  heart  in  the  proportion  of  eight  to  seven  (31  in.  to 

NorB  17. — ^The  width  of  the  healthy  heart  was  one-half  of  the  width  of  the 
dbM  m  two  of  Pirogoff's  croM  sections  {7'S  in.  to  39  in.  and  7*2  in.  to  3*5  in.) ; 
kwm  otie-third  of  that  of  tho  clicst  in  four  of  them  (7*4  in.  to  2'4  in.,  9-4  in. 
113*210.,  0*2  in.  to  3*2  in.,  7*2  in.  to  2-0  in.),  and  in  ^\x  of  them  the  proportion 
Vrtween  the  width  of  the  heart  aud  tfiat  of  tlic  chee^t  varied  from  10  to  3'9  to 
10  u>  -4 -6.  In  no  instance  was  the  breadth  of  the  healthy  heart  greater  in  pro- 
fm^an  thiui  oue-lialf  of  that  of  tho  chest.  In  this  respect  Pirogoff's  curoa 
tfv  frocn  naiac,  for^  as  I  have  said  above,  in  onetbird  uf  my  casc8  tho  width 
rfthe  keut  was  greater  than  one-half  of  that  of  the  chest  (10  to  5  to  10  to 
(^  This  miiy  partly  bo  accounted  for  that  in  Pirogoff'd  drawings  the  sei^tiun 
•ti  aot  AS  a  rule  made  across  the  widest  pnrt  of  the  heart,  and  that  the  breadth 
rf  \kt  hemrt  was  measured  from  precisely  opposite  points  ;  whereas  in  niino  tho 
tt  was  taken  from  the  point  of  the  heart  furthest  to  the  left,  which 
the  apex,  to  tlie  point  of  the  heart  furthest  to  the  right,  which  was 
Aitf  the  middle  of  the  right  auricle;  and  I  need  scarcely  say  tlrnt  these  points 
•■V  nerrr  precisely  op|K)sitc  to  each  other. 

BoTB  It*.  —  hi  some  of  PirogofF's  sections  tho  right  ventricle  and  auricle  were 
■MMJonally  broad  in  relation  to  the  front  of  tht^  l^ft  ventricle  when  the  heart 
Uf  «i»  wide  in  relation  to  the  width  of  the  chesty  while  the  right  cavities 
Wt  rWatJTcdj-  narrow  when  the  heart  itself  was  relatively  narrow.  In  other 
fattKW»  however,  it  was  the  reverse,  tho  heart  being  relatively  narrow  or  wide, 
^Lm  ihc  right  cavities  were  respectively  relatively  wide  or  narrow. 

3CoT«  19. — 1q  one  of  PirogofT's  cro^is  sections  the  heart  extended  one  inch 

•I*  ^nth  into  the  right  side  of  the  chest,  and  nearly  three  inches  (2*8  in.) 

M»  it*  left  aide ;  while  in  another  of  them  tho  heart  occupied  the  right  side  of 

.ito«be«t  for  a  little  less  than  two  inches  (1*85  in.),  and  its  loft  side  for  a  little 

Omn   two  inches  (2'15  in.).     In  one  of  these  cxtr^'me  instances  nearly 

of    the    heart  occupied  the  left   aide,    and    over    one-fourth  of 

^  ^  ri^ht   side   of  the  chest ;  while  in  tho  other  more  than  ono-half  of  the 

T]my  in  the  left  side,  aud  less  than  one-half  of  it  in  the  right  side. 
IwolT-iivc   cross    sections    nearly   two-fifths  of  the    heart  oc^'U[iied,   on 
tgr;  the  right    side,  and   fully    three-Hftlts    of  it  the   left  side  of  the 
()0    lo   17).     These  sections  were  made  across  the  heaii  at  all  levels, 
jQ^    U^low   tlie  origin  of  the  great  ves^^els  to  a  littlo  abovo  tho  lower 
of  the  organ.     lu  at  least  four  instances  more  sections  than  one  were 
i^oach  the  tune  body  at  different  heights,  and  in   these  instances  the 
m  A  nth",  1^7  more  to  the  right  in  the  higher  thi\n  in  the  lower  sections. 
rM  diMi  to  the  greater  proportionate  prevalence  of  the  right  auricle  in  the 
aJ  mi<l<Ue  sections  ;  and  of  the  right  and  left  ventricles  in  the  lower 
of  tho  hi»«n.     There  were,  however,  three  marked  exceptions  to  this 
■■irniril  to  be  due  to  the  greater  extension  of  the  right  auricle  to 
at  ita  middle  thnn  at  its  higher  region. 

JO, The  right  hing  was  more  developed  in  front  than   tho  left  in 

of  njne  r4lM«.  in  which  two-thirds  of  the  heart  or  more  occupied  the 
>t  of  it  or  leas  the  right  side  of  the  chest ;  nnd  the  develop- 
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gs  wa»  about  e<^ual  in  seven  out  of  eight  coies  in  which 
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two-fifths  of  the  heart  or  more  lay  in  the  right  side,  and  three-fifths  of  U 
less  in  the  left  side  of  the  cheat,  the  right  lung  being,  howerer,  larger  than  1 
left  in  the  two  exceptional  cases. 

I^OTE  21.— The  breadth  of  the  combined  right  auricle  and  ventride 
relation  to  that  of  the  left  ventncle  as  seen  in  front  in  fifteen  of  Pirogol 
cross  sections,  varied  from  10  to  1*4  to  10  to  4*4,  the  average  proportion  bei 
10  to  3-3. 

KoTB  32.— The  auricular  portion  of  the  right  auricle  varied  m  htm 
in  FirogofiTs  cases  from  nearly  an  inch  and  a  half  (1*4  in.)  to  four-fifths  of 
inch  (*d  in.),  its  average  breadth  in  ten  cases  being  one  inch. 

NoTjR  23. — The  body  of  the  right  auricle  varied  in  breadth  in  Firogal 
cases  from  nearly  an  inch  and  a  half  (1*4  in.)  to  the  fifth  of  an  inch  (*2  in.), 
average  breadth  in  twenty-one  cases  being  two-thirds  of  an  inch  ('66  in.). 

Note  24. — The  left  edge  of  the  auricular  portion  of  the  right  aori 
extended  almost  to  the  left  edge  of  the  sternum  (*!  in.  from  left  ^Ige)  in  c 
instance ;  almost  or  quite  to  the  centre  of  the  sternum,  so  as  to  lie  behind 
right  half,  in  four  instances ;  and  in  one  instance  it  was  covered  by  the  ri| 
third  of  that  bone. 

Note  25. — The  right  edge  of  the  right  auricle  extended  to  the  rigbt  of  I 
right  edge  of  the  sternum  from  the  third  of  an  inch  to  an  inch,  and,  on 
average,  for  two-tliirds  of  an  incii  in  sixteen  of  Firogoff's  cross  sectionB. 

Note  26. — ^The  auricular  portion  of  the  right  auricle  was  from  one-third 
two-thirds  wider  than  the  body  of  the  auricle  in  five  hearts  represented 
Pirogoff. 

Note  27. — The  width  of  the  heart  in  ten  of  Firogoff's  sections  varied  fron 
little  more  than  twice  (22  to  10)  to  almost  four  times  as  great  as  that  of  ( 
auricular  portion  of  the  right  auricle ;  the  heart  being  on  an  average  fully  thi 
times  as  wide  as  the  auricular  appendix. 

Note  28. — The  heart  was  from  three  to  nine  times  wider  than  the  expoi 

Eortion  of  the  body  of  the  right  auricle  in  twenty  of  Pirogoflfs  cases ;  t 
eart  being  on  an  average  nearly  six  times  as  wide  as  the  auricle. 

Note  29. — The  breadth  of  the  right  ventricle  varied  from  four-fifths  (10 
12-5)  to  a  little  less  than  one-half  (10  to  20'5)  of  the  breadth  of  the  heart 
twenty-one  of  Pirogoff*s  drawings,  sixteen  of  which  were  from  cross  sectiona 
the  body,  and  five  from  front  views  of  the  heart.  The  average  breadth  of  t 
right  ventricle  in  these  drawings  was  two-thirds  of  the  breadth  of  the  heart  (. 
to  15),  and  in  one-half  of  them  (10  in  21)  the  proportionate  width  of  the  hei 
was  at  or  above,  and  in  one-half  of  them  (11  in  21)  it  was  below  that  avera^ 
The  average  proportionate  breadth  of  the  right  ventricle  in  relation  to  that 
the  heart  was  10  to  16  in  the  sixteen  cross  sections,  and  10  to  14  in  the  fi 
front  views  of  the  heart. 

Note  30. — The  breadth  of  the  upper  part  of  the  conue  arieriomtvBned  fro 
one-half  (10  to  20)  to  four-fifths  (10  to  17*2)  of  the  breadth  of  the  right  ventric 
at  its  middle,  in  Firogoff  *8  five  front  views  of  the  heart ;  the  average  width 
the  conus  arteriosus  being  in  those  cases  fully  three-fifths  of  that  of  the  rig 
ventricle  (10  to  18*6). 

Note  31. — The  length  of  the  right  ventricle  was  equal  to  that' of  i 
breadth  in  one,  and  was  greater  than  that  of  its  breadth  in  four  of  Firogoff 
five  front  views  of  the  heart,  the  average  proportion  of  the  length  to  tl 
breadth  of  the  right  ventricle  being  in  those  four  cases  as  6  to  6  (10  . 
31-75). 

Note  32. — The  breadth  of  the  right  ventricle  in  relation  to  the  right  aurici 
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/mFiregoff^B  Stc  front  rieiri  of  the  heart  roried  from  10  to  1-3  to  10  to  3'4, 
iivcrage  proportion  being  10  to  2*2. 

Sfftt  33. — The  broiuJili  of  the  right  ventricle  vaiied  from  nn  inch  and  two- 

(1'65  in.)  to  nearljr  threo  inche«  (29  in.)  in  sixteen  of  PirogofT's  cross 

01,  its  ftTcragc  breadth  being  just  over  two  inches  (2*1  in.)  ;   while  in  liis 

froai  views  of  the  heart,  its  breadth  varied  from  two  inches  and  a  Imlf  to 

'Jineind  a  third,  ii*  average  breadth  being  almost  ibree  inches  (2'9  in.).    Tlie 

..  HHlWctions  were  somewhat  reduced  iu  size,  while  the  front  views  a]j{>eared  to 

feof  the  natiimt  dimensions. 

^f>n  34. — Iii  one  of  Pirogoff's  sections  the  right  ventricle  oxt«nded  further 

to  ih«  right  tlian  the  left  of  thti  middle  line  of  the  sternum  (1*4  in.   to  1*  iu. 

to  left);  in  one  it  oonipiod  the  riglit  and  left  sides  of  the  chwt  in  equal  pro- 

^mt{\'2  in.  to  1*2  in.);  but  in  fourteen  other  sectious  the  right  ventricle 

extended  more  to  the  left  than  the  right  of  the  vertical  centre  of  the  sternum. 

In  two  instances  six-sevenths  of  the  ventricle  laj  to  the  left,  and  one-seventh  of 

't  to  ibe  right  of  the  central  line;  but  on  an  average,  two-thirtU  of  the  ven 

tricle  occupied  the  left,  and  one-third  of  it  the  right  side  of  the  chest. 

XoTK  35. — In  throe  of  Pirogoff's  five  front  views  of  the  healthy  lit^art,  the 

-    i-iinal  furrow  during  its  descent  took  a  direction  slightly   to   the  left  or 

U  dariug  its  whole  course,  so  that  it  was  about  half  an  inch  more  to  the 

'  its  lower  tlian  its  upper  portion  ;  but  in  two  of  them  the  furrow  curved 

"  the  right  for  the  third  of  an  inch  ('3  in.),  and  then  to  the  left  foi-|  in 

^fiiicc,  the  same,  find  in  the  other  for  a  greater  extent  ('5  in.) 

N'^ic  30. — In  one  of  Pirogoff's  cross  seclions  the  right  ventricle  extended 

fir  oulf  a  quarter  of  an  inch  to  the  left  of  the  fttemura  ;  but  in  every  other 

loiiAMe  tliat  vetitricle  was  covered  to  a  greater  or  less  extent  by   iho  costal 

irtiliges.     The   einel  extent  to  which  they  wen?  so  is  nut  indicated,  but  I 

JQi]^  that  in   one-tiftb  of  the  cases  (3  in  16)  the  right    ventricle  extended 

tliBDtt  as  hr  to  the  left  as  the  junction  of  the  cartilages  to  their  ribs  ;  that  in 

.nh  of  ihem  (4  in  16)  the  ventricle  was  covered  b^-  the  two  sternal  thir-ds 

I    •  caililages ;  that    in   two  of  them   it  extended   to  midway   between  the 

Mennrn  and  the  ribs:  and  llmt  in  one-third  of  them  (6  in   16)  it  was  only 

•urtrvd  bv  the  sternal  llurd  of  the  cardiac  coital  cArtilagesL 

. ::   37. — The  body  of    the  right    ventricle  extended  to  the  left  of  the 
line  of  the  sternum  from  four-ttfiha  of  an  iuch  ('85  in.)  to  two  iuchi-s 
).  and  on  an  average  for  an  inch  and  a  half  (1*45  in.),  in  sixteen  o£ 
.  .  ,  if's  cross  sections. 

NiTR  3S. — The  right  auriculo-ventricular  furrow,  starting  from  the  right 
''l'"  "f  tie  i.tiifin  of  the  pulmonary,  as  it  descended,  extended  to  the  liglit  to 
£!i;:nin  ;i,i  v.i[\  iuij^  from  one  inch  to  one  inch  and  four-tifths,  and  on  on  average  for 
Bii  ir  rh  If  li  a  lialt'(I'45  in.),  in  Pirogoff's  tive  front  views  of  the  healthy  heart. 

N"Tt  ^1'*. — Tlio  breadth  of  the  pulmonary  artery  at  its  origin  varied  from  an 
'.:'<-!i  iij  hti  inch  and  o  half,  and  was  on  an  average  an  im'h  and  a  quarter,  iu 
i' f  •-•  'If  -  live  ftxmt  views  of  the  healthy  heart  ;  and  in  the  same  cnsea  the 
li  of  the  pulmonary  nrt<Ty  a  little  above  its  origin  varied  from  three- 
'  rf  of  an  inch  to  an  inch  and  a  quartet-,  and  was  on  an  average  about 
MC  lAch.  Tbe  pulmonary  artery  was  wider  thim  the  aorta  in  four  of  these 
iwtanefsi,  and  narrower  than  the  aorta  in  one  uf  them. 

KaTB  40.— The  right  edge  of  the  pulmonary  artery  was  covered  by  the 
klxmuro  to  the  extent  of  the  third  of  an  inch  in  one  instance,  and  the  tenth 
of  an  iodi  in  another,  and  the  remainder  of  the  artery,  amounting  to  ihrce- 
hartlis  of  i(a  diauieter  in  one  instance  (3  in.,  *11  in.),  and  six-scveotlia  of  it^ 
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diameter  in  the  other,  occupied  the  second  left  space  or  the  aeoond  costal 

cartilage, 

Note  41. — The  approximate  breadth  of  the  left  fentride  as  seen  in  front  ol 
the  heart  varied  from  almost  half  an  inch  ('4  in.)  in  two  instances  to  an  inch  and 
one-fifth  (1-2  in.)  in  three  cases,  and  was  on  on  average  three-quarten  of  an 
inch  in  nineteen  of  Pirogoff's  cross  sections  and  five  of  his  front  views  of  the 
heart.  The  proportion  that  the  width  of  the  left  ventricle  at  its  anterior  aspeet 
bore  to  that  of  the  whole  heart  in  those  cases  varied  from  one-eighth  (10  to  1'2S) 
to  one-third  (10  to  32). 

Note  42. — The  apex  was  covered  bj  the  inner  margin  of  the  left  long  to  the 
extent  of  from  half  an  inch  to  three-quarters  in  three  of  Pirogoff's  cross  sections, 
and  to  the  extent  of  the  tenth  and  the  fifth  of  an  inch  reepectivelj  in  two  of 
them;  while  in  two  others  the  outer  edge  of  the  lung  was  not  corered  bj  the 
lung,  which,  however,  was  close  to  it ;  and  in  one  other  instance  the  apex  waa 
completely  exposed,  the  left  edge  of  the  lung  being  '6  in.  to  the  left  of  the  ^»eK 
and  '3  in.  to  the  left  of  the  outer  left  border  of  the  pericardium. 

Note  43. — The  ascending  aorta  varied  in  breadth  from  three-quarters  ol  an 
inch  ('7  in.)  to  an  inch  and  a  fifth  (1*2  in.)  in  PirogoflF*s  five  front  views  of  the 
healthy  heart,  its  average  breadth  being  one  inch. 

Note  44. — The  aorta  was  narrower  than  the  pulmonary  artery  in  four  and 
wider  in  one  of  Pirogoff's  cross  sections. 

Note  45. — The  ascending  aorta  was  covered  by  the  stemnm  in  four  of 
Pirogoff's  five  cross  sections  showing  that  vessel,  and  of  these  instances,  in  three 
the  artery  was  central  and  in  one  it  inclined  to  the  right  In  the  renuuning 
case  the  ascending  aorta  extended  a  quarter  of  an  inch  to  the  left  of  the  stemam, 
being  present  to  that  extent  within  the  left  second  space. 

Note  46. — Pirogoff,  whose  work  is  rich  in  illustrations  of  the  root  of  the  acHta, 
incUidin^  its  valve  and  ginuscs,  represents  those  parts  in  eight  cross  sections,  five 
vertical  sections,  made  through  the  sternum  or  cartilages  in  front,  and  the  spinal 
column  or  adjoining  ribs  behind,  and  two  vertical  sections  made  from  aide  to  side. 
In  the  ciglU  cross  sections  the  root  of  the  aorta,  including  its  sinuses  and  the 
flaps  of  its  valve,  was  in  part  covered  to  a  very  varying  extent  by  the  sternum,  and 
was  in  part  situated  behind  the  corresponding  cartilage  or  space  to  the  left  of  the 
sternum.  In  one  of  them  four-fifths  of  the  artery  lay  behind  the  sternum 
('8  in.),  and  one-fifth  of  it  extended  to  the  left  of  that  bone  ('2  in.)  ;  while  in 
one  of  them  only  one-fifth  of  the  vessel  ('8  in.)  was  covered  by  the  sternum, 
while  four-fifths  of  it  occupied  the  adjoining  third  left  space.  There  waa 
every  gradation  between  these  two  extreme  instances  ;  and,  on  an  average,  less 
than  three-fifths  of  the  root  of  the  aorta  lay  behind  the  left  portion  of  the  sternum, 
and  more  than  two-fifths  of  it  behind  the  corresponding  left  cartilage  or  space. 

The  upper  ]>art  of  the  root  of  the  aorta,  including  itfl  sinuses  and  the  flaps 
of  its  valve,  was  situated  in  two  of  the  cross  sections  on  a  level  with  the  second 
space,  its  lower  poriion  being  on  a  level  with  the  third  cartilage ;  in  three  of 
them  its  upper  portion  was  on  a  level  with  the  middle  or  lower  edge  of  the  third 
cartilage,  its  lower  portion  extending  to  a  greater  or  loss  extent  to  the  level  of 
the  third  space  j  in  one  of  them  its  lower  border  was  on  a  level  with  the  upper 
half  of  the  third  space ;  and  in  two  of  them  its  upper  portion  was  on  a  level 
with  the  third  space,  at  and  above  its  middle,  while  its  lower  portion  extended  to 
the  level  of  the  upper  part  of  the  fourth  cartilage.  In  an  additional  cross  section 
made  through  the  third  spoce  the  lowest  portion  of  the  right  posterior  flap  of 
tho  aortic  vnlve  remained,  showing  its  attachment  to  ihe  anterior  flap  of  the 
mikal  valve. 
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rogoff  shows  tbo  root  of  the  aorta,  including  its  sinuses  atu!  tho  flnp»  of 
ikJve,  in  five  rertical  sections,  of  whic'h»  (1)  two  seotiona  wore  made  tlitoiigh  tho 
coMal  cartilage*  in  frf>nt,  close  to  their  articulation  to  the  stei-niim,  and  the 
nhb  liehind  near  their  attaehiucnt  to  the  transverse  proc'es.'ies  of  the  vcilebitu^ ; 
one  tiiruugb  the  left  side  of  the  slernuin  and  the  tifth  and  gixth  cartilngoi^ 
their  atlaohmeut  in  front,   and    the  boilics  of  the  vertcbno   behind  ;    and 
two  tlirough  the  centre  of  the  sternum  and  eu&ifurm  cartilage  in  front^  and 
it  of  the  «pinal  column  behind, 
he  rflutions  of  the  anterior  and    left    posterior  flaps  of   the  aortic  valvo 
shown   in  three  of   those  soctions  (I,  2),  and  those   of   the  thrt'c  Hnp?, 
uiliiig  in  addition  tho  right  posterior  flap,   in  two  others  (3).      In  one  see- 
the top  of  the  angle  of  junction  of  the  anterior  and  left  pOHtorior  flapa 
situated  behind  the  left   thini  curtilage,  in   one  of  them  the  tenth   of  an 
(1    in.)   below   \\»  upper  edge,  and  in  another   of  tliom  the  third  of  an 
inch  (3  in.)  aboTC  its  lower  edge.       In  two  of  them   the  Ioxvlt  boundary   of 
tJie  section  of  the  aortic  valrc  was  half  an  inch  ('5  in.  and  '4o  in.)  below  the  lower 
•Jg^  of  the  thin!  cartilage  or  about  the  middle  of  the  third  &pacl^     As,  how- 
■  -   in   thc^e  instances  the  right  posterior  flap   had  been  removed,  the  lower 
xy  of  the  valve  and  of  the  origin  of  the  aorta  mnst  have  been  about  half 

Ri  lower  than  the  lowest  point  of  the  section,  or  behind  the  upper  portion 
fourth  left  costal  cartilage.  In  the  third  instance  (2),  in  which  also  the 
•  flap  had  been  removed,  tlie  lop  of  the  angle  of  junction  of  the  two 
r  flapb  lay  behind  the  sternum,  tliree-qnartcis  of  an  inch  ('7  in.)  below 
fla  lower  end  of  the  manubrium,  or  abuut  on  a  level  irith  the  lower  border  of 
titt  eeconfl  space  ;  and  the  lowest  portion  of  tho  section  through  the  aortic 
valve  woa  situat^nl  behind  the  sternum  an  inch  and  a  half  (15  in.)  below  thu 
Imtr  cud  of  tho  manubrium,  or  about  on  a  level   with  the  top  of   the  tliird 

ri,  n  that  in  this  instance  the  lower  boundaiT  of  the  aortic  valve  would  bo 
t  oa  a  level  with  the  lower  border  of  the  third  space.  In  these  three  cases 
die  measurement  of  the  section  of  the  aortic  valve,  the  lower  portion  of  those 
rilvcf  being  removed,  varied  fiom  two-thirds  of  an  inch  in  one  instance  ('6  in.)  to 
ilcKiit  an  inch  (iJ  in.)  in  two  instances.  In  the  two  remaining  sections,  however, 
ia  which  the  whole  valve  was  exhibited,  its  measurement  fi*om  above  downwards 
imouotod  lo  a  little  over  an  ineli  (I'l  in.)  in  one  instance,  and  to  aii  inch  and  ii 
htlf  (1-5  in.)  in  the  other.  In  one  of  these  cases,  in  which  the  lower  boundary 
«f  thu  heart  was  four-tifths  of  an  ineh  ('8  in.)  above  the  lower  end  of  the 
K.'  up{>er  boundary  of  the  aortic  vxdve  was  situated  about  half  an  inch 
<\>>  the  middle  of  the  sternum,  or  about  on  a  level  with  the  ^eond 
ifourtif  and  itti  lower  boundary  about  lhroc-<]uarters  of  an  inch  (*7  in.)  below  the 
aoiifle  of  the  sternum,  ur  about  on  a  level  with  the  lower  edge  of  the  third  car- 
tilage or  upper  l>order  of  the  third  epace.  In  another  ease,  in  which  the 
Iwwer  buumiarv  of  the  heart  was  situated  hc^hiud  tlie  ensifonu  cartilage,  about  an 
tfteh('951n.)  below  the  lower  end  of  the  sternum,  the  upper  boundary  of  tho 
MKio  valvo  was  cltuated  lH>hind  the  sternum  four-Bfths  of  an  inch  (  8  in.)  below 
tite  middle  of  tlie  bone,  or  nlwut  on  a  level  with  tho  lower  edge  of  the  thinl  car- 
li^te  or  upper  border  of  tho  third  space,  and  tho  lower  boundary'  of  the  valve  was 
«tiaXed  l>ehiml  the  sternum,  fully  two  inches  (2-2  in.)  below  the  middle  of  tho 
h..^.,  ...1  »,c,._.K;f,l-  'if  au  inch  ("65 in.)  above  its  lower  end, or  about  on  a  level 
Keeping  out  of  view  this  unusual  caec,  it  may  be  said 
iuai  m  i  ii«LL"ii  -  -t  ctions.  on  an  nvemgr^  tho  root  of  llic  aorta,  including  its 
BttOMS  and  the  tla|tis  of  )t«  valvo,  was  situated  on  a  level  with  the  third  cartilego 
taA  Ibfl  third  >pace. 
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MiTBAL  Valve. — In  one  of  Pirogoff's  vertical  sectiODB  the  top  of  the  mitral 
valve  was  fully  half  an  inch  (-55  in.)  and  in  another  of  them  it  was  a  third  of  an 
inch  (*3  in.)  ahove  the  lower  border  of  the  right  posterior  flap  of  the  aoititf 
valva  In  three  other  sections,  the  right  inferior  flap  of  the  aortic  valre  had 
been  removed,  the  other  flaps  being  retained ;  and  in  one  of  these  sectiom  the 
top  of  the  mitral  valve  was  the  third  of  an  inch,  in  another  it  was  the  fifth 
of  an  inch  ('2  in.),  and  in  the  third  it  was  about  the  tenth  of  an  inch  above  the 
lower  edge  of  the  left  posterior  flap  of  the  aoi-tic  valve. 

The  lower  border  of  the  mitral  valve  was  about  an  inch  below  the  lower  border 
of  the  left  posterior  or  the  anterior  flap  of  the  aortic  valve  in  the  three  instaacn 
in  which  the  right  posterior  flap  had  been  removed  ;  and  it  was  from  fullj  half 
an  inch  to  fully  three-quarters  of  an  inch  below  the  lower  edge  of  the  right 
posterior  flap  in  the  two  other  instances.  In  one  of  Firogoff's  front  vertical 
sections  the  top  of  the  mitral  valve  was  fully  half  an  inch  ('6  in.)  above  the 
level  of  the  lower  border  of  the  right  posterior  flap  of  the  aortie  valve. 

In  two  of  Firogoff's  vertical  sections,  and  probably  in  a  third,  the  top  of  the 
mitral  valve  was  about  half  an  inch  (-6  in.)  below  the  level  of  the  middle  of  the 
stcmunif  but  it  was  an  inch  and  three-quarters  below  that  point  in  another 
instance  in  which  the  lower  boundary  of  the  heart  was  an  inch  below  the  lower 
end  of  the  sternum. 

In  one  of  Firogoff's  vertical  sections  the  top  of  the  mitral  valve  was  on  m 
level  with  the  lower  edge  of  the  third  cartilage ;  and  in  three  of  them  it  waa 
behind  the  third  space,  these  occupying  respectively  the  upper,  the  middle,  and 
the  lower  portion  of  that  space.  If  we  combine  the  cases  in  which  the  vertical 
section  was  made  through  the  cartilages  with  those  in  which  it  waa  made 
through  the  sternum,  and  estimate  in  the  latter  cases  the  approximate  relative 
position  of  the  valve  to  the  cartilages  by  its  position  in  relation  to  the  stemam, 
we  find  that  in  two  cases  the  top  of  the  mitral  valve  was  on  a  level  with  the  lower 
portion  of  the  third  cartilage  ;  in  three,  with  the  upper  third  of  the  third  apace ; 
in  two,  with  tho  middle  or  lower  portion  of  the  third  space ;  and  in  one,  with 
the  fourth  space. 

In  one  of  Braun's  vertical  sections  (a  woman  aged  25),  in  which  the  lower 
boundary  of  the  heart  was  half  an  inch  above  the  lower  end  of  the  sternum,  the 
top  of  the  mitral  valve  was  half  an  inch  ('4  in.)  below  the  centre  of  the 
sternum ;  and  in  another  section  (a  soldier  aged  21),  the  lower  boundary 
of  the  heart  was  an  inch  and  a  fifth  (1*2  in.)  below  the  lower  end  of  tho 
sternum,  and  the  top  of  the  mitral  valve  was  nearly  an  inch  and  a  half  (1*4  in.) 
below  the  middle  of  the  sternum. 

The  lower  border  of  the  mitral  valve  was  situated  an  inch  and  a  half  above 
the  lower  end  of  the  sternum  in  one  vertical  section,  and  in  two  it  was  as  low  as 
half  an  inch  above  that  point ;  while  in  three  other  vertical  sections  it  was  on  a 
level  with  the  fourth  spaci',  and  in  two  with  the  fifth  cartilage.  If  we  group  tho 
two  sets  of  cases  together,  it  may  be  estimated  that  in  four  of  them  the  lower 
end  of  the  valve  was  beliind  the  fourth  space,  and  in  four  behind  the  fifth 
cartilage. 

In  one  of  Braun*8  vertical  sections,  from  a  woman  aged  25,  in  which  the  lower 
boundary  of  tho  heart  was  half  an  inch  above  the  lower  end  of  the  sternum,  the 
lower  botindary  of  the  mitral  valve  was  nn  inch  and  a  half  (1*4  in.)  above 
that  end  of  the  bone;  and  in  another,  from  a  soldier  aged  21,  in  which  the 
loner  boundary  of  the  heart  was  an  inch  and  a  fifth  below  the  lower  end  of  the 
sternum,  the  lower  horder  of  the  mitral  valve  was  less  than  half  an  inch  ('4  in.) 
hi  ovft  tiir  ond  of  the  bone. 
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_       renr^sento  nine  cross  sections  Ihrougb  (he  second  spnco,  the  whole  of 

%lii0h  ytt:!^  above  the  tnitnil  valve;  four  tliroiigli  the  third  curtilage,  Iwu  of 

vUch  were  above  the  mitral  valve,  and  two  were  made  throup-h  llic  upper  p^irt 

of  tb«  valve  :  eight  lliroun^h  the  third  spnce,  one  of  which  was  above  and  one 

bvlow  the  oiitral  valve,  while  live  were  made  thtou^h  the  upper  portion  of  the  valve, 

aiiO  one  ihrouph  the  middle  of  the  mitral  orifice ;  nine  through  the  fourth  cfir- 

^^ige,  of  »hich  two  were  made  through  the  upper  portion  and  two  through  the 

^HUdJe  of  tlie  valve,   while  five  were  made  below  tho  valve;  six  through  the 

^fenh  fpaoe,  of  which  one  was  made  through  the  lop  of  liie  valve,  and  tliree 

through  its  middle,  while  two  were  made  below  the  valve  ;  and  seven  through  the 

fiJib  cartilage,  of  which  six   were  below  tho  vaWc,  and  one  was  made  through 

the  middle  of  the  mitral  orifice. 

It  10  »elf-evidi'nt  that,  iu  the»e  ca»e8,  the  top  of  the  mitral  valve  occupied  the 
ppftcv  or  oariiUge  above  that  in  which  tho  section  passed  through  the  middle  of 
tb«  mitral  vriKce,  and  that  the  top  of  the  valve  was  relatively  sLill  higher  in  lho«e 
CMes  in  which  the  section  was  made  below  the  mitral  valve. 

£»tima(tng  the  position  of  the  top  of  the  mitral  valve  approximately  in  these 
KCtMQS  on  this  view,  I  consider  that  the  upper  boundary  of  the  valve  was 
litoated  in  one  cose  on  a  level  with  the  second  space ;  in  nine,  on  a  level  with 
tb0  third  cartilage  ;  in  two,  with  tho  third  cartilage  or  third  space  ;  in  nine,  with 
ltt(>  lliirii  space  ;  in  two,  with  the  third  space  or  fourth  cartilage  ;  iu  three, 
«iih  the  fourth  cartilage  ;  in  six,  with  the  tliird  cartilage  or  space  or  tho  fourth 
artOa^ ;  and  that  ia  one  iustooce  the  top  of  the  mitral  valve  was  ou  a  level 
with  the  fourth  space. 

In  thcae  code^,  on  tho  basia  of  the  calculation  just  made,  it  may  be  approxi- 
ttildy  catiwated  that  the  average  position  of  tho  top  of  the  mitral  valve  was 
iboBt  on  a  level  willi  the  upper  half  of  the  third  intercostal  space. 

In  the  same  transverse  sections,  on  a  similar  uppix>xiraate  calculation,  the  lower 
bwdiT  of  the  mitml  valve  was  situated  about  un  u  level  with  the  third  cartilage  in 
cm  instance  ;  the  third  space  in  six  instances  ;  the  fourth  cartilage  in  two  ;  the 
fmrtb  space  in  four  ;  the  third  space,  fourth  cartiluge,  or  fourth  space  iu  six  ;  the 
ifth  cartilage  in  four  inf^tancos ;  and  below  that  cartilage  in  one. 

Th*  average  position  of  the  tower  boundary  of  tlie  mitral  ^-nlve  in  these  cases 
■ppcan  CO  me,  from  as  clo&e  an  estimate  ah  1  can  make,  tu  be  about  on  a  level 
vith  the  lower  edge  of  the  fourth  cartilage  and  the  upper  border  of  the  fourth 


Pirogoff  represents  tlic  mitral  valve  or  orifice  in  seven  cross  sections,  and  in 
tU  of  theni  the  anterior  wnll  of  the  mitral  orifice  was  situated  more  to  the  right 
tW  its  posterior  wall  to  au  ejttcnt  varying  from  one-third  (35  iu.)  to  fuurfittlia 
(*6in.)  of  an  inch. 

In  four  of  these  sections  the  mitral  orifice  was  situated  behind  the  left  half 
of  (fa(t  sternum  ;  and  in  three  of  them  it  was  placed  partly  behind  the  lett 
pcffiion  of  the  sternum,  partly  behind  the  cartilages  and  spaces  to  the  left  of  tlutt 
L»Dl^  In  no  instance  was  the  anterior  wall  or  border  of  the  mitral  valve  seated 
t '  >>f  the  middle  line  of  the  stcrniun. 

!'  Vju.\t:. — In  twu  of  Plroi;otl*s  vertical  sections  the  fop  of  the  Iri- 
waa  neaily  (he  thini  of  an  inch  (3  iu.),  and  in  two  uthcis  it  was 
.11  inch  ('4  in.  and   45  in.)  below  the  level  of  the  top  of  the  uiitial 

lower  border  of  the  tricuspid  valve  was  behiw  the  level  of  the  lower  border 
jiiftal  valve  from  half  an  inch,  in  the  firat  two  cases  noted  above,  to  tbieo- 
L'£  ot  ail  iru-ti  ('H.')  in.  And  '75  in.)  in  ihe  othtr  t«o  caeea 
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The  top  of  the  tricuspid  valve  was  situated,  in  one  of  FirogoflTa  Yertical  seotioDi 
half  an  inch,  and  in  two  of  them  one  inch,  helow  the  centre  of  the  Btemam ;  ii 
another  instance  it  was  an  inch  above  the  lower  end  of  that  bone.  In  one  a 
Braun's  vertical  sections,  in  which  the  lower  boundary  of  the  heart  was  high,  tb 
top  of  the  tricuspid  valve  was  on  a  level  with  the  centre  of  the  stemnm. 

The  top  of  the  tricuspid  valve  was  on  a  level  with  the  top  of  the  third  spaoi 
in  one  vertical  section,  with  the  fourth  space  in  another,  and  with  the  filth  tat* 
tilage  in  a  third  instance. 

The  lower  border  of  the  tricuspid  valve  was  one  inch  above  the  lower  end  ol 
the  sternum  in  two  of  Firogoff 's  vertical  sections,  and  an  inch  and  a  half  abofi 
that  point  in  one  of  Braun^s  vertical  sections,  in  which  the  lower  boundaty  of  dM 
heart  was  above  the  lower  end  of  the  sternum ;  and  it  was  a  third  of  an  incl 
('3  in.)  below  the  lower  end  of  that  bone  in  two  of  Firogoff 'a  section^  in  idiiel 
the  inferior  boundary  of  the  heart  was  behind  the  middle  of  the  enaifonn  ear 
tilage.  The  lower  border  of  the  valve  was  on  a  level  with  the  fourth  apaea  a 
one  of  Firogoff's  secUons,  and  with  the  sixth  cartilage  in  two  of  them. 

Firogoff  represents  four  cross  sections  through  the  third  cartilage,  all  of  whidi 
were  above  the  tricuspid  valve ;  eight  through  the  third  space,  four  of  whiel 
were  above  that  valve,  three  were  made  through  its  upper  portion,  and  one  bekm 
it ;  nine  through  the  fourth  cartilage,  of  which  three  were  above  the  valve,  OM 
was  made  through  its  middle,  three  through  its  lower  portion,  one  through  tKl 
bottom  of  the  valve,  and  one  below  it ;  six  through  the  fourth  space,  of  whioh 
one  was  above  the  valve,  three  through  its  upper  portion,  one  through  its  Iowa 
pordon,  and  one  below  it;  and  seven  through  the  fifth  cartilage,  of  whidi  OM 
was  made  through  the  middle  of  the  tricuspid  orifice  and  six  below  it. 

Estimating  approximately  the  position  of  the  top  of  the  tricuspid  valve  in  these 
cross  sections,  T  consider  that  the  upper  boundary  of  the  valve  was  situated  on  a  levd 
with  the  second  space,  or  third  cartilage  in  one  instance;  with  the  third  cartilage 
or  space  in  two ;  with  the  third  space  in  seven  ;  with  the  third  space  or  fourth 
cartilage  in  ten  ;  with  the  fourth  cartilage  in  three ;  with  the  fourth  cartilage  or 
space  in  four ;  and  with  tlie  fourth  space  in  two. 

I  think  that  we  may  estimate  that  in  these  sections  the  top  of  the  tricuspid 
valve  was  on  an  average  situated  behind  the  lower  portion  of  the  third  space,  or 
the  upper  edge  of  the  fourth  cartilage. 

In  the  same  cross  sections,  and  on  a  similar  approximate  calculation,  the  lower 
border  of  the  tricuspid  valve  was  about  on  a  level  with  the  third  cartilage  in  one 
instance ;  with  the  third  space  in  one ;  with  the  third  space  or  fourth  cartilage 
in  one  ;  with  the  fourth  cartilage  in  one ;  with  the  fourth  cartilage  or  space  in 
six  ;  with  the  fourth  space  in  seven ;  with  the  fifth  cartilage  in  three ;  and  with 
the  fifth  cartilage  or  fctpaco  or  lower  in  ten. 

The  approximate  average  position  of  the  lower  boundary  of  the  tricuspid  valve 
in  those  transverse  sections  appears  to  me  to  be  about  on  a  level  with  the  lower 
portion  of  the  fourth  space,  or  upper  portion  of  the  fifth  cartilage. 

Firogoff  represents  the  tricuspid  orifice  in  eleven  cross  sections,  and  in  all  of 
them  the  anterior  edge  of  the  tricuspid  orifice  was  more  to  the  right  than  its  pos- 
terior edge  to  an  extent  varying  from  a  quarter  ('25  in.)  to  four-fifths  ('85  in.) 
of  an  inch. 

The  left  edge  of  the  tricuspid  valve  was  situated  more  to  the  right  than  the 
right  edge  of  the  mitral  valve  in  six  of  seven  instances  in  which  the  section  went 
through  both  valves,  to  an  extent  varying  from  the  tenth  to  the  third  (*3  in.)  of 
an  inch  ;  while  in  the  seventh  instance  the  left  edge  of  the  tricuspid  woe  imme- 
difttcV  in  front  of  the  right  edge  of  the  mitral  valve. 
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fi»c  of  the  eleven  MCliona  tlio  tricuspid  valve  was  situated  behind  the  ri^ht 
of  the  sternum  ;  in  one  of  them  it  wiis  bcliiud  tlie  n^ht  third  of  that  bone ; 
in  ooe  it  lav  partljr  behind  the  ri^ht  portion  of  the  Rtcmum  and  partly  to  the 
nsKt  of  it ;  in  two  it  was  central,  occupying  cquallv  the  rijc^ht  and  left  sides  of  tho 
fttrrnum.  and  in  the  remaining  two  it  lay  to  the  left  of  the  middle  line  of  that  l>one. 
XoTK  47. — Pirojyoff  show(*  the  relation  of  the  sternum  and  costal  cartilages 
in  front  tu  the  vertebra;  behind  lu  twelve  an tcro- posterior  vertical  sections  and  m 
ty-lwo  CTOM  sections. 

n  ti»e  of  the  vertical  sections  the  top  of  the  sternum  was  on  a  level  with  the 
border  of  the  body  of  the  second  or  the  upper  border  of  the  third  dorsal 
or  the  cartilage  between  those  two  vertebrie  ;  in  one  of  them  it  was  on  a 
ierel  with  tbo  top  of  the  fourth  dorsal  vertebra;  and  in  one  of  them,  an  instance 
thftt  BtAnds  alone,  it  was  according  to  Piru(r('tf*s  description,  on  a  level  with  the 
■ppcr  portion  of  the  tirst  dorsal  vertebra,  'Hiis  dt.'scriptiou  is  howevrr  evidently 
to  accwental  error,  and  I,  therefore,  for  the  first,  rend  the  second  vertebra. 
In  Braun's  two  vertical  sectiunu  the  top  of  tho  sternum  was  on  a  level  with 
the  cartila^  Ix'tween  the  secfind  and  third  dorsal  vertebnc. 

I  cijunined  eleven  human  skeletons  in  tho  Museum  of  the  Royal  College  of 
Surgeons,  with  tho  valuable  assistance  of  Mr.  Wright,  of  the  Museum,  and  1 
found  thiit  in  eight  of  them,  including  one  in  the  Hunlerian  Museum,  the  top  of 
tlir  mannbriuro  woa  on  a  level  with  tho  second  dorsal  vertebra,*  the  point  varying 
bvm  its  upper  to  its  lo^rer  border;  and  that  iu  three  of  them  it  was  on  a  level 
tub  llic  fir«t  dorsal  vertebra. 

lo  two  of  Pii'Ogoff*s  vertical  sections  the  top  of  the  sternum  was  on  a  level 
riih  the  lower  border  of  the  third  rib,  near  the  spine,  in  one  of  them  it  was  on  a 
l«t4*l  with  the  upper  border  of  the  fourth  nb,  and  in  one  it  was  above  the  level  of 
tbe  fint  rib.      In  this  lost  iiiBtance  there  was  evidently  an  accidental  cri-or. 

Tha  lower  end  of  the  osseous  sternum  was  on  a  level  with  the  middle  of  the 
nglfaih  doriMil  vertebra  in  two  of  Pirogoff's  vertical  sections,  in  one  of  which  the 
AarBoiD  Olid  ribb  had  been  ekvatid  by  a  large  aecumulatioti  of  tluid  in  the 
nWumrn  ;  in  one  of  them  it  was  on  a  level  with  the  middle  of  the  ninth  vertebra, 
ftikd  io  one  with  the  cartilage  between  the  irinth  and  tenth  vertebrie. 

In  Braun's  two  sections  the  lower  end  of  thn  sternum  was  on  a  level  respoc- 
ii»«Ij  witli  the  middle  and  lower  bordor  of  the  ninth  vertebra. 

la  ocie  of  tbe  skeletons  in  the  Museum  of  the  Koynl  College  of  Surgeons  the 
|0W«T  end  of  the  slemum  was  on  a  level  with  the  seventh  dorsal  vertebra,  in  one 
»ith  tin*  cartilage  between  the  seventh  and  eighth  vertebrae,  in  three  with  tho 
nwddle  of  the  eighth  vertebra,  in  two  with  the  cartilage  b'jtween  that  vertebra 
oA  ih*  nintii,  and  in  three  with  respectively  the  top,  middle,  and  lower  border  of 
tW  ninth  vertebra,  the  la.>tt  inatanco  being  the  skeleton  in  the  Huntenan  Museum. 
The  middle  of  the  eternuiu  wliieh  corresponds  with  its  articulation  io  the  third 
fttUJ  cartilages  was  on  a  level  with  the  middle  of  the  Hf^h  dorsal  vertebra  in 
«»of  Pirogoflfs  vertical  sections,  with  the  cartilnge  between  the  fifth  and  sixth 
^tntbne  in  two  of  them,  and  with  the  middle  of  the  sixth  vertebra  in  another 
rf  thero.  snd  in  Braun's  two  sections. 

•m  of  the  manubrium  which  corresponds  with  tlio  second  cartilage 
0  ii>:  lower  end  of  tlie  upper  third  of  tbe  sternum  was  on  a  level  with 

tttt  k^cr  half  of  the  body  of  the  foartli  ilorHal  vert^'hra  in  two  of  PirogoflT's 
tcrtkal  wctions,  and  in  two  of  them  and  iu  Braun's  two  sections  with  the  middle 
•f  the  fUUk  Tertebra. 


hofiy  of  the  donal  vertebra  ii  reforrcd  to  b«re  and  •lB«wher<»,  unh 
■ifiad. 


it  it  oth«r- 
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in  four  inatanees  in  front  of  the  middle  or  top  of  the  serenth  vertebra  <»■  I 
cartilage  above  it,  and  in  one  in  front  of  the  middle  of  the  ei^th  Tertebra^ 

The  upper  boundary  of  the  mitral  Taire  was  situated  in  ux  of  Firogol 
▼ertical  sections  in  front  respectively  of  the  middle  of  the  sixtb  dorsal  vtttefa 
the  cartilage  between  the  sixth  and  serenth  vertebra,  the  seventh  vertebra,  • 
in  one  instance  the  eighth ;  and  its  lower  boundary  was  ntoated  in  three  of  I 
vertical  sections  in  fr«nt  of  the  eighth,  and  in  one  it  extended  down  to  the  I 
of  the  lower  third  of  the  ninth  vertebra.  In  one  of  Braan's  vertical  seotions  i 
mitral  valve  extended  frvm  the  level  of  the  cartilage  below  the  mxth  votsb 
down  to  that  of  the  upper  third  of  the  eighth,  and  in  the  other  it  extend 
frt>m  the  cartilage  below  the  seventh  vertebra  down  to  the  upper  third  of  i 
ninth  vertebra. 

The  mitral  valve  was  situated  in  front  of  the  cartilage  above  the  seventh  don 
vertebra  in  two  of  Firogoff's  cross  sections,  the  seventh  vertebra  in  probably  in 
of  them,  the  cartilage  between  that  vertebra  and  the  agfath  in  two  of  them,  and 
front  of  the  eighth  vertebra  in  four  of  them. 

The  upper  boundary  of  tiie  tricuspid  valve  was  situated  in  seven  of  !Pirogol 
vertical  sections  on  a  level  respectively  with  the  upper  and  (in  a  case  of  aaeili 
lower  borders  of  the  sixth  dorsal  vertebra,  the  cartilage  between  that  veriefan  ai 
the  seventh,  and  the  upper  border  of  the  seventh  vertebra,  the  lower  portum  of  ti 
eighth  vertebra,  and  the  cartilage  below  it.  The  tricuspid  valve  in  ona : 
Braun's  sections  extended  from  the  level  of  the  top  of  the  seventh  vertehn  1 
that  of  the  middle  of  the  eighth. 

The  tricuspid  valve  was  on  a  level  mth  the  dgfath  vertebra  in  6f9  i 
stances^  with  the  cartilage  below  it  in  two^  and  with  &e  ninth  vertebra  in  twa 


MALrOSITIONS  OF  THE  HEART. 

The  displacements  of  tlie  heart  may  be  conveniently  tlividcd  iuto 
lie  Vertical,  Lateral,  Forward,  and  Backward  displacements. 


TELE  VERTICAL  DISPLACEMENTS  OF  THE  HEART. 


Cjlbxs  in  wnicH  the  Heart  is  Lowered. — The  cause  of  the  vertical 

liauing  of  the  liealthy  heart  is  in  all  cases,  with  the  exception  of 

of   tlie  arch  of   the  aortA,  an  uniisiial  lowering  of   the 

Pulmouary    emphysema,     branch itia,    and    spasmodic 

croup.  larjTigitis,  and  laryngismus  stridulus  ;  collapse  of  the 

tfMHch  and  intestines ;  and  aneurism  of  the  arch  of  the  aorta — all 

tad  to  lower  the  heart.     To  these  may  be  added  certain  cases  of 

aadttftinAl  tumour,  and  pleuritic  efifusion  into  the  left  side  during 

te  middle  period  of  its  increase. 

Fmlfmonary  Emphifseirut,  Bronchitis,  and  Spasmodic  Asthma, — 
h  PnlmoDaiy  Emphysema  the  right  cavities  of  the  heart  and  the 
filoMtttiy  artery  are  greatly  enlarged.  The  right  ventricle  often 
MBTpletely  covers  the  left  ventricle.  The  diaphragm  is  remarkably 
W.  its  standard  position  being  often  lower  than  it  is  in  health  at  the 
'  '*  deepest  possible  inspiratiou.  The  enlargemeut  of  the 
'  extensive  that  they  cover  the  heart  within  the  chest;  and 
•nscquently  everj'where  interposed  between  the  heart  and 
f  the  chest,  with  the  exception  of  the  horder  of  the  seventh 
(Fig.  27).  The  heart  is  invariably  enlarged,  the  en- 
-ijL  II  in;j  almost  limited  to  the  right  side.  The  venio  cav© 
-^bt  auncic  are  usually  distended  and  of  great  size;  the  right 
|^U:&Uu:le  14  so  much  iucrcaBed  in  volume  that  it  almust  or  aJtegether 
|^fcBfm?*t  f  h'/  If^ft  ventricle,  its  walls  being  hanlened  and  hj'pertrophied  ; 
Fy  nary  artery  is  greatly  increased  in  length  and  breadth. 

li  -  -  -iig  the  enlargement  of  tlie  heart,  ita  impulse  is  imper- 

IH  '  rr  the  walls  of  the  chest ;  and  in  some  cases  its  sounds  are 

FT  •  t  hat  they  are  scarcely  audible  over  the  usual  cardiac  ivgion 

II  iO  great  development  of  the  lunga  in  front  of  the  heart. 

IT  1    ^i  ever,  is  the  heart  absolutely  covered  by  the  dilated 

'!  tendon  of  the  diaphragm  descends  almost  or  quite 
iffvcl  ot*  Uie  lower  end  of  the  ensiform  cartilage,  and  neces- 
Jn&irs    downwards  the   enlarged   heart.     It   is  customary   to 
oi  il\e  di^lac^ment  of  the  heart  downwards  as  being  caused  by 
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the  expansion  of  the  lung.  This  may  be  so  in  some  cases,  bol 
rule  the  unusual  descent  of  the  heart,  like  that  of  the  base  < 
lungs,  is  caused  by  the  unusual  descent  of  the  diaphragm, 
lower  boundary  of  the  right  ventricle  is  brought  downwards  uj 
epigastrium,  so  that  it  is  situated  behind  and  to  each  side  of  thi 
form  cartilage.  In  that  position,  and  to  the  left  of  it,  the  heart, 
covered  with  lung,  and  it  is  therefore  in  contact  with  the  ensifom 
lage,  with  the  neighbouring  margin  of  the  seventh  left  costal  caf 


Fro.  27. — Position  of  tlie  heart  and  preat  vessels  in  Pulmonary  Emphysenw 
lieart  ia  displaced  downwards,  and  is  covered  with  the  ovor-developed  longs 
opez-beat  is  imperceptible,  but  the  impulse  of  the  right  veutricle  is  seen  and 
the  epigastrium. 

and  with  the  intermediate  abdominal  muscles,  the  pericardium 
vening.  The  result  is  that,  as  Dr.  Stokes  has  pointed  out,  the  in 
of  the  right  ventricle  may  be  felt  in  the  epigastrium ;  and  t 
right  ventricle  is  hypertrophied,  "the  heart  may  be  felt  pul 
with  a  violence  that  we  would  not  expect  from  the  examinati 
the  pulse  at  the  wrist,  which  is  often  small  and  feeble,  whil 
impulses  of  the  right  ventricle  are  given  with  great  strength."  • 
form  of  the  chest,  the  great  expansion  of  the  lungs,  the  low  po 

*  Dr.  Stokes  on  the  Diseases  of  the  Chest,  p.  178. 
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of  the  di&phragra,  and  the  eiJargement,  eloncfation.  and  lowering  of 
the  heart  and  great  vessels,  all  correspond,  though  to  an  exaggerated 
degree,  with  the  condition  of  those  parts  at  the  end  of  the  deepest 
possible  inspiration  in  health.  The  presence  of  the  impulse  and 
.MNinds  of  the  heart  over  the  epigastrium,  and  their  absence  over  the 
VsUa  of  tbe  chest,  are  the  signs  that  often  first  direct  attention  to  the 
Borbidly  enlarged  condition  of  the  lunga 

In  cases  of  severe  bronchitis,  the  diaphragm  is  invariably  lowered, 
tt»  tight  cavities  of  the  heart  are  enlarged,  and  the  lungs  are 
ttBplified.  In  those  cases,  therefore,  as  in  emphysema,  the  heart  is 
Imriered*  its  impulse  is  obliterated  over  the  intercostal  spaces  by  the 
ialerpofiition  of  the  lung,  and  the  beat  of  the  right  ventricle  is  felt 
snl  seen  in  the  epigastrium.  Tlie  extent  to  which  the  hearty  is 
^ahaRed,  lowered,  and  covered  by  lung  is  by  no  means  so  great  in 
iRn^iitiB  as  in  emphysema. 

When,  as  is  often  the  case,  the  patient  affected  with  emphysema  is 

attacked  by  bronchitis,  the  extent  to  which  the  heart  is  lowered,  and 

0iTeloT»ed  by  the  lungs  is  increased. 

H    I>aniig  an  attack  of  spasmodic  asthma,  the  diaphragm  descends  ^he 

Bngsareexpanded  to  the  utmost,  and  the  impulse  of  the  right  ventricle 

§•  lowered  into  the  epigastrium,  just  as  in  cases  of  true  pulmonar}^ 

HDpbyseina.     After  the  seizure  is  over,  its  effect  upon  the  size  of  the 

In^  and  the  position  of  the  heart  does  not  immediately  disappear. 

Gi^uallj.  however,  the  organs  resume  their  healtliy  size  and  position. 

1    The  asthmatic  seizure  that  often  attacks  those  affected  with  emphy- 

ifl  accompanied  by  an  excessive  amplification  of  the  lungs  and 

of  tbe  impulse ;  but  in  such  patients  the  lungs  and  heart  do 

mA  zcgain  their  normal  size  and  position  after  the  cessation  of  the 

iltack,  and  in  this  important  respect  true  spasmodic  asthma  is  to 

be  distinguished  from  the  asthmatic  seizure  of  a  person  affected  with 

true  pulmonary  emphysema 

OroHp,  Laryntfilis,  Laj^ngismns  Stridulus. — In  all  those  cases  in 

which  there  is  excessive  narrowing  of  the  fauces,  larynx,  or  trachea  so 

t$  to  contract  tlie  cliannels  through  which  air  is  aihiiitted  into  the  lungs 

render  inspiration   exceedingly  difficult,  the  inspiratory  efforts 

_-  laborious  but  ineffectual     Everj'  muscle  of  respiration  is  brought 

iHo  powerful  action.     The  diaphragm  descends  as  low  as  possible. 

TVo  hings  are  consequently  lengthened  and  the  heart  is  drawn  down- 

:  -di,     Aa  air,  in  spite  of  the  laboured  breathing,  can  scarcely  enter 

t2t*  air  tobea,  the  lungs,  being  lengthened  downwards,  instead   of 

optjiding,  collapse  during  inspiration,  and  the  walls  of  the  chest 

Uj  imrarda     The  lungs  recede  from  In^fore  the  heart,  which  is  in 

littmniiate  and  fixtensive  coutact  with  the  walls  of  the  chest  as  well 

[m  with  the  loitiform  cartilage.     Tlie  heart  is,  therefore,  in  such  cases 

ilolie  felt  beattng  with  force  over  and  to  the  left  of  the  lower  sternum 

mA  in  the  (^agafitnum. 

'    QUl^pm  o/Su  '  'tnd  TnitJitin^. — When  the  abdomen  is  un- 

QuHv  sp«rB»  tl'  '<'h  and  intestines  being  comparatively  or 
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quite  empty,  the  abdominal   organs  shrink    downwardst   and   tl 


Fio.  28. — Position  of  the  heart  and  great  vesselB  in  a  caw  with  Collapse  of  Uu  Stantt 
and  JnUMines.     Thu  heart  is  displaced  downwards,  and  oorcred  with  lung  to  thi 
fifth  curtUngc.    The  upex-boat  is  present  in  the  fifth  spaoe,  and  perhajis  in  tha  aixtl 
and  the  ixapalse  of  the  right  ventricle  is  seen  and  felt  in  the  epigastrium. 

diaphragm  is  piTmanently  lowered.     This  was  well  seen  in  the 
woman  from   whom  fig.  2U  was   taken.      She  hod  been  unable 
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nrtllow  owing  to  cancer  of  the  oesophagus  for  a  fortnight  before  her 
dBBih.  Her  emaciatlou  was  extreme.  Tlie  stomach  and  intestines 
««»  abeolutely  empty  of  gas  us  well  as  of  food.  The  liver,  though 
aoC  enlarged,  had  c&opped  downwards,  so  that  its  lower  border  rested 
M  the  bones  of  the  pelvis.  The  diaphragm  necessarily  followed  the 
fiver  and  stomach  in  their  descent,  and  as  the  result,  the  lungs  at 
ttnir  base,  and  the  heart  where  it  rested  ou  the  diaphmgm,  were 
vansnally  lowered,  and  b^th  organs  were  remarkably  lengthened. 
The  elongation  of  the  ascending  aorta  and  the  pulmonary  artery  was 
rerr  Tuarkod. 

Thia  was  an  extreme  case,  but  in  all  instances  of  abdominal  col- 
lar^L,  the  diaphragm  descends  iu  exact  proportion  to  the  descent 
flf  those  organs  upon  which  it  rests,  and  the  lungs  and  heart  are 
lipgtbeiied  downwards  to  a  corresponding  degree.  In  some  of  those 
OMea  the  transfer  of  the  impulse  from  the  intercostal  spaces  to  the 
cfigastriom  may  give  rise  to  the  suspicion  of  pulmonary  emphysema 
«B  the  one  hand,  or  aneurism  of  the  abdominal  aorta  on  the  other. 
In  emphysema  the  chest  is  u!ululy  developed,  and  the  alxiomen, 
JMtriin  of  being  retracted,  is  usually  of  more  tlian  average  size.  In 
tMnisai  of  the  lower  thoi-acic  or  higher  abdominal  aorta,  the  im- 
wbe  or  pulsation  in  the  epigastrium  is  strong  during  expiration,  but 
It  lewena  and  even  disappears  during  a  deep  inspiration.  Iu  cases  of 
•bdominol  collapse,  it  is  the  reverse,  for  the  impul^se  in  the  cpi^as- 
becomes  lower  and  stronger  when  the  patient  takes  a  deep 


Anfurism  of  Uit  Arch  of  the  Aorta, — One  would  have  expected 
A  priori  that  aneurisms  affecting  the  arch  of  the  aorta,  especially 
vheB  they  are  of  large  size,  woidd  cause  considerable  displace- 
tteat  of  the  heart  downwards.  Dr.  Towusheud  saw  an  instauce 
«i  aoeariflm  of  the  arch  thrusting  the  heart  downwards,  so  that 
it  polMted  in  the  epigastrium.^  I  possess  drawings  taken  from 
ttsrteen  cases  of  aueurism  of  the  ai-ch  of  the  aorta.  In  one  of 
the  lower  boundary  of  the  right  ventricle  was  situated  more 
an  inch  l)clow  the  lower  end  of  the  sternum.  In  four  there 
effiuion  of  blood  into  the  left  pleura,  displacing  the  heart  to 
r^t  In  the  remaining  seven  instances  the  lower  boundary  of 
Ibe  rij^bt  ventricle  was  from  one-third  to  three-quartei-s  of  an  inch 
the  lower  end  of  the  sternum.  It  is  clear  that  in  the  majority 
■M6,  although  the  aneurism  was  in  nearly  all  of  them  large, 
tHytag  from  three  to  five  inches  in  diamet^ir,  the  descent  of  the  heart 
iiii>  the  epigastrium  was  definite,  but  not  proportionately  great.  In 
^9n  vf  the  instances  there  was  cylindrical  aneurism  or  dilatation  of  the 
■BOkliog  aorta.  In  these  the  transverse  diameter  of  the  aorta  was 
wif  two  inch(*3,  while  ita  vertical  measurement  was  four  iuches. 
Imj  most,  then^fore,  be  included  with  the  others  in  estimating  the 
■iiii  m  I  of  aneurism  of  the  arch  of  the  aorta  in  displacing  the 
hut  downwaixis.     Tlie  aueurismal  sac  displaces  not  so  much  the 
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whole  heart  as  those  parts  of  it  upon  which  it  makes  immediat 

pressure,  and  which   are   subjected  thereby  to  compression.      Tl 
applies  especially  to   the  aneurisms  of  the  ascending  aorta,  whi( 
amount  to  nine  among  my  cases.     In  all  of  these  the  right  ventrii 
and  in  most  of  them  the  right  auriole,  were  compressed  from  abov^ 
downwards*  the  compression  starting  from  a  point  at  the  top  of  tl 
transverae  furrow  between  those  cavities,  where  the  aorto  comes  ini 
view.     Tlio  difliintnce  in  the  vertical  diameter  of  the  right  ventri( 
below   the  part  in    question  and  just  below  the  pulmonary  artei 
amounteil  in  one  instance  to  two  inches,  the  actual  measurement 
being  respectively  tliree  and  five  inches.    As  a  rule  the  difference  wi 
much  less,  but  this  was  mostly  due  to  the  right  ventricle  being  coi 
pressed  downwards  in  its  whole  breadth  by  the  sac.     In  Jive  of  tl 
cases  the  auricular  appendix  was  displaced  downwards  and  to  tl 
right. 

The  downward  displacement  of  the  ajiex  in  aneurism  of  the  ai 
of  thi:  aorta  is  not  considerable,  being  in  fact  mainly  due  to  co-existL 
hypertrophy  of  the  left  ventricla      That  condition,  however,  is 
usual,  except  in  those  cases  of  cylindrical  aneurism  or  dilatation  of 
ascending  aorta,   in  which  tliere  is   free  aortic  regurgitation,   wh( 
the  left  cavity  is  greatly  enlaj-ged,  and  when  the  descent  of  the  apex 
much  more  due  to  that  cause  than  to  the  auenrism, 

Mctiiastinal  Tumours. — IV.  Bennett  gives  a  case  of  mediasth 
tumour,  which  will  be  more  fully  noticed  at  page  144,  in  which  th( 
was  considerable  displacement  downwards    and  to  the  right  of 
heart,  which  was  seen  and  felt  beating  iu  the  epigastrium. 

PUuritic  Effusion  into  ike.  Left  Side. — In  the  middle  period  of  th< 
cases,  wlu-n  Hit*  tluid  is  steadily  increasing,  but  hius  not  yet  reached 
its  height,  tiiere  is  displacement  downwaixls  and  to  the  right  of 
heart,  which  may  be  felt  beating  in  the  epigastrium.     A  full  accoi 
of  such  cases,  and  an  explanation  of  their  phenomena,  will  be  foul 
at  page  13tJ. 

Cases  in  which  tiik  Heart  is  T{ai9Ed, — Abdominal  enlargem* 
from  gnstro-intestinal  distension,  ascites,  the  presence  of  gas  in 
cavity  of  the  abdomtiu,  u.bdoiuinu.1  tumours,  ovarian  dropsy,  ancurh 
of  tiie  abdominal  aorta  at  the  c^Uac  axis,  and  enlarged  liver  and  spleen^ 
all  tend  to  elevate  the  heart.     To  these  may  be  added  certain  cases 
me<iirt.stinal  tumours. 

Wt?  have  just  seen  that  when  there  is  collapse  of  the  abdomen 
iliaphragm  descends,  drawing  after  it  iho  heart  and  lungs.     Wh^ 
there  is  distonsiou  of  the  abdomen^  whatevtu'  be  tlie  cause,  the  revel 
of  this  takes  place.     The  diaphnigm  is  raised,  the  cavity  of  the  ch( 
is  shortened,  and  the  heart  and  lungs  are  elevated  and  eompi 
uj>wartls. 

iJisUnsion  ofiht  Stomach  and  Intestines. — By  far  the  most  frequi 
distressing,  and  often  fatal  cause  of  the  elevation  of  the  diaphraj_ 
and  compression  upwards  of  the  heart  and  hings,  is  tlie  distensi^ 
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and  intestines  with  gas.  The  effect  of  this  condition 
indl  shown  in  fig.  29.  which  was  taken  from  a  youth  affected  with 
ibexes,  who,  for  months  hefore  his  death,  suffered  from  great  abdo- 
JBftl  distension.  The  cavity  of  the  chest  was  materially  lessened. 
m  lower  ribs,  especially  on  the  left  side,  were  pressed  outwards  so 


of  th«  fa««rt  *t)d  grftftt  TOMcU  in  cases  with  DiattTt^wn  of  the  Stomafh 
Thff  b*wrt  is  iliapUoed  and  ooiu grossed  upvards,  its  impulse  Iwing 
itk*  WMSond  uid  third  spftces,  and  perhftps  in  the  fourth. 

in  tbeii*  movements,  and  the  whole  cage  of  the  chest  was 
in  front  and  nt  the  sides.     The  heart  and  lungs  were  com- 
opwardfl  and  lessened  in  size,  so  as  to  impede  respiration  and 

K  2 


132  A  SYSTEM  OF  MMDICINB. 

Whcu  the  abdomea  is  enlarged,  it  is  enlarged  in  two  direction 
one  outwards  and  downwards  by  the  expansion  of  the  walls  of  tl 
abdomen,  the  other  upwards  by  the  elevation  of  the  diaphragi 
When  the  abdomen  is  extremely  distended,  the  whole  cavity  beconu 
oval  in  form,  or  shaped  like  a  balloon ;  the  outer  part  of  it  presM 
outwards,  and  the  upper  part  of  it  presses  upwards.  The  cage  of  tl 
chest  is  raised  by  this  double  movement  of  distension  upwards  an 
outwards.  The  wide  irregular  cone  formed  by  the  upper  part  of  tl 
swollen  oval  abdomen,  acting  upon  the  lower  ril^,  forces  them  asondi 
to  the  right  and  to  the  left,  and  lifts  up  the  whole  front  of  the  Ciu 
of  the  chest.  The  more  important  eifect  of  this  distension  of  tt 
abdomen  is  to  lift  up  the  diaphragm,  and  with  it  the  heart  at  tl 
contie  of  the  chest,  and  the  right  and  left  lung  on  each  side  of  i 
When  these  organs  are  thus  raised,  as  the  walls  of  the  chest  in  froi 
of  them,  by  which  their  relative  position  is  measured,  are  raised  als 
the  apparent  elevation  of  the  heart  is  much  less  than  its  real  elevi 
tion.  The  heart  and  great  vessels  are  compressed  upwards,  and  dii 
placed  somewhat  to  the  right,  so  that  the  heart  takes  a  central  positio 
in  the  chest,  while  the  great  vessels  often  bear  unduly  to  the  righ 
The  shape  of  ll»e  heart  is  altered.  It  is  shortened  from  below  upwsurd 
and  is  proportionally  though  not  actually  widened.  Its  apex  : 
especially  tilted  upwards,  and  instead  of  being,  as  in  health,  lowY 
than  the  inferior  boundary  of  the  right  ventricle  at  the  end  of  tl 
sternum,  is  higher  than  that  point  by  from  a  third  to  one-half  of  a 
inch.  It  is  to  be  observed  that  the  lieart  and  lungs  are  compresse 
upwards  iuto  the  highest  part  of  the  cavity  of  the  chest,  and  as  thj 
cavity  is  a  cone  narrowing  from  below  upwards,  those  organs,  to  the: 
great  additional  inconvenience,  are  pushed  up  into  the  naiTOwest  pai 
of  the  space  that  they  naturally  occupy.^ 

Intestinal  distension  is  usually  present  in  peritonitis,  and  it  b< 
comes  in  many  cases  the  most  distressing  symptom.  As  Dr.  Stoke 
has  shown,  muscles  are  paralysed  by  inflammation.  The  inflame 
muscular  coat  of  the  intestines,  being  paralysed,  yields  before  th 
gaseous  distension,  which  is  no  longer  restrained  by  the  peristalti 
contraction  of  the  intestines.  In  peritonitis,  abdominal  respiration  i 
suspended  and  the  diaphra^^m  is  passive.  It  therefore  yields  wither 
resistance  to  the  upward  pressure  exerted  upon  it  by  the  distende 
intestines,  and  the  heart  and  lungs  are  compressed  upwards  to 
greater  degree  than  in  those  cases  of  abdominal  distension  in  whic 
the  diaphragm  retains  ita  power.  Distension  of  the  stomach  an 
intestnies  is  very  frequent  in  the  dying.  It  was  present  to  an  exc« 
sive  degree  in  either  the  stomach  or  intestines,  or  both,  in  63  oi' 
of  122  dead  bodies  observed  by  me  indiscriminately ;  and  in  28  < 
tliese  the  stomach  and  intestines  were  very  much  distended.  In  sue 
cases  the  abdominal  distension,  which  is  usually  one  of  the  secondar 

^  For  aJditional  details  m  to  this  sulijcct,  see  a  lecture  by  the  author  on  tl 
"  Influence  of  Distension  of  the  Abdomen  on  the  Functions  of  the  Heart  and  Lungs, 
in  the  British  Medical  Journal  for  August  2,  1873,  j».  108. 


Dg  inspiration,  and  so  encroaching  on  tho  cavity  of  the  chest. 

aflfected  do   not,  in   many  instances,  siiflor  wliPii  tltpy  are  at 

bat  OD  any  exertion  respiration  becomes  hurried  and  diilicult  and 

circulation  of  the  blood  is  impeded.      Such  pftrsons  jjcnerally 

t  ibemselves  in  two  classea     One  class,  complain  of  sLunucstv  of 

dh,  the  other,  of  pain  or  distress  in  the  heart  when  they  niiike 

,  especially  after  a  full  meal    In  many  cases  of  angina  pectoris, 

is  most  easily  excited  after  food.     Some  stout  people 

ttflTxally  subject  to  distress  in  bouithing  or  in  tlie  ht^art  or  both 

comparatively  slight  distension   of  the  abdomen.      In    theRO 

the  cavity  of  the  abdomen  is  naturally  incapable  of  great 

owing  to  its  walls  being  firm  and  resisting.    Tlie  abdominal 

when  it  ipasses  certain  liniits,  cannot  lurake  way  fovwanls  imd 

and  the  result  i-s  that  the  (iiaphrat;m  is  pushed   upwards 

tiw  loDgs  and  heart  are  soon  subjected  to  a  distressing,  ani'iunt  of 

I  djrspeptic  persons,  the  most  distressing  symptoms  induced  Uy 
(docM  of  the  stomach  after  food  are  often  rel'urced  to  the  heart. 
Is  apt  !o  be  the  case  also  "whenever  tlie  stomach  is  greatly 
ended.  The  reason  is  obvious;  the  stomach  is  immediately  sub- 
to  the  heart,  the  diaphragm  being  interposed,  so  that  the  heart, 
;  resUt  upon  the  stomach.  Whenever,  therefuiy,  tlie  stomacli 
Ij  BwolU'n  by  an  accumulation  of  g«s  and  fuod,  the  heart  is 
"  upwaixls  in  ah  especial  manner,  and  tlie  distress  experienced 
therefore,  almost  limited  to  the  heart.  I  do  not  of  course  lose 
of  tho  additional  phyaiohjgical  influence  exerted  by  the  stomacli 
lh«>  h^'urt  lhrtju<;h  the  medium  of  the  eighth  pair  of  nerves. 
I*nr  '  vs,  the  accumulation  of  the  fluid  is  gradual.     Th<^ 

II  bed,  and  the  distress  in  breathing  antl  in  the  hetirt 
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M'itb  difficulty,  owing  to  the  great  size  of  tlie  abdomen,  which  wai 
produced  by  the  triple  combination  of  great  enlargement  of  the  livelj 
distension  of  the  stomach  and  intestines,  and  ascites.  The  quantity 
of  urine  was  scanty,  being  about  eleven  ounces  daily.  The  amount  oj 
fluid  in.  the  peritoneal  cavity  was  small,  but  with  the  view  of  afibrd^ 
ing  relief,  tapping  was  resorted  to.  The  intestines  were  so  near  thl| 
surface  that  an  incision  was  made  in  the  parietes  of  the  abdomeuj 
and  the  trochar  and  catuda  wore  introduced  in.  a  downward  directioaj 
At  first  only  halt  a  teaspoonful  of  fluid  escaped,  but  by  passing  tf 
female  catheter  through  the  canula,  so  as  to  press  the  intestinei 
gently  away  from  the  end  of  the  tube,  about  ninety  ounces  of  serun 
were  withdmwn.  The  relief  to  breathing  was  complete.  The  urinfl 
before  so  scanty,  now  began  to  flow  freely,  and  from  fifty  to  eighn 
ounces  were  passed  daily.  By  drawing  off  the  fluid  the  extreme  did 
tension  was  relieved,  and  the  ligature,  so  to  speak,  on  the  cireuIatioJ 
caused  by  the  compre.ssion  of  tlie  heart,  was  removed.  L'ltimatel| 
the  iluid  reaceuniulated,  iiiul  the  patient  died.  The  result  was  uil 
favuurnble,  l>ut  the  case  was  none  the  less  instructive,  for  it  demofl 
fltrated  that  the  encroachment  of  the  abdomen  upon  the  chest  checkfll 
the  circulation  of  the  blood  and  so  prevented  the  free  secretion  of  urini 

In  all  cases  of  al^dominal  distension  the  seat  of  the  impulse  of  td 
heart  is  a  reatly  ajul  exact  measure  of  the  extent  to  wliich  the  cavifl 
of  the  abdomen  encroaches  upwards  on  the  cavity  of  the  chest.  Til 
progress  of  such  distensinn,  whetlier  nn  tlie  lusctMiding  or  iteHcendiii 
scale,  may  be  exactly  nseertaiued  by  untieing  the  varying  posilia] 
upwards  or  downwards,  of  the  impulse  of  the  heart.  It  must  boil 
ever  be  borne  in  mind  that,  when  tlie  hejirt  and  lungs  are  raised  H 
distension  of  the  ahdntnen,  tlie  walls  of  the  chest  in  front  of  thoM 
organs  is  raised  also,  aud  that  the  apparent  elevation  of  the  hean 
luea^ured  by  its  relation  to  the  walls  of  ttie  chest,  is  much  less  tlufl 
its  real  elevation.  I 

Escape  of  Gas  into  the  Caviij/  of  the  Abdomen, — The  escape  of  n 
into  the  cavity  of  the  abdomen,  owing  to  perforation  of  the  stomoa 
or  intestines,  produces  rapid  distension  of  that  cavity  and  great  elevfl 
tiou  of  the  diaphragm  and  the  heart  and  lungs,  with  the  effect  of  indul 
ing  gieat  distre.ss  in  breathing  /mil  dillicnliy  in  the  action  of  tlie  heaa 

Abdovtinal  Tumours.  v\'t^ii  when  they  ur^of  eonsiderablt:  size,  rardl 
produce  any  nmterial  dist\irbance  either  in  the  action  of  the  heart  m 
in  the  i)erfurmance  of  respiration. 

Ovarian  Dropsy. — The  same  may  be  said  of  cases  of  ovarian  dropsy  ^ 
even  when  the  sac  is  of  very  large  size,  and  rises  upwards  so  as      " 
encroach  on  the  chest,  uuless  that  affection  be  accomparued  by  int 
tinal  distension.     In  the  female  the  walls  of  the  abdomen  are  capal 
of  great  forward  expansion,  and  the  resnlt  is  that  large  ovarian  C] 
as  well  as  the  gravid  uterus  at  the  full  tijue  tend  rather  to  protru 
forwards  so  as  to  distend  tlie  abdominal  parietes  anteriorly,  than 
rise  upwards  so  as  to  elevate  the  diaphnigm  and  encroach  npoa 
heart  and  lungs. 
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Simple  Erdargement  of  the  Liver  and  Spleen, — When  the  liver  is 
oairersaUy  enlarged,  even  when  it  assumes  a  very  great  size,  it  does 
not  lise  upwards,  so  as  to  raise  the  diaphragm  and  compress  the 
heart  and  lungs,  but  it  tends  to  grow  downwards,  so  as  to  displace  the 
stomach  and  intestines.  The  same  may  be  said  of  the  spleen  in  cases 
of  leucocythemia,  even  when  that  organ  attains  to  a  very  large  size. 

The  result  is,  that  simple  enlargement  of  the  liver  or  spleen  does 
not  as  a  rule  encroach  upon  the  chest  so  as  to  produce  serious  dis- 
turbance in  the  functions  of  the  heart  or  lungs. 

It  is  quite  otherwise  when  the  upper  part  of  the  right  lobe  of  the 
Ktct  is  occupied  by  lai^e  abscesses  or  hydatid  cysts  or  malignant 
growths.  These  morbid  conditions  produce  a  peculiar  displacement 
of  the  heart  upwards  and  towards  the  left  subclavicular  region,  and 
1  shall  therefore  consider  them  imder  the  lateral  displacements  of  the 
heart 

Mediastinal  Tumour. — Dr.  Bennett  ^  gives  a  case  of  mediastinal 
cancer  involving  the  bronchial  glands  and  spinal  column,  in  which 
the  heart  was  found  displaced,  being  drawn  upwards.  During  life 
there  was  very  little  impulse  to  be  felt  or  seen  immediately  to  the 
left  of  the  sternum  just  above  the  nipple. 


THE  LATERAL  DISPLACEMENTS  OF  THE  HEAET. 

Pleuritic  effusion,  empyema,  and  pneumo-thorax  of  one  side  of  the 
chest;  ha?morrhage  into  either  cavity  of  the  chest  from  the  rupture 
of  an  aneurism  of  the  aorta ;  thoracic  tumours ;  aneurisms  of  the  arch 
of  the  aorta;  aneurisms  of  the  abdominal  aorta  at  the  caeliac  axis  ; 
and  large  abscesses  or  hydatid  cysts  or  malignant  tumours  in  the 
apper  part  of  the  liver ;  all  tend  to  displace  the  heart  towards  the 
side  of  the  chest  opposite  to  that  which  is  affected.  Contraction  or 
cirrhosis  of  one  lung  with  adhesions  of  the  pleura  tends  to  displace 
the  heart  towards  the  affected  side.  To  these  may  be  added  lateral 
curvature  of  the  spine  and  congenital  transposition  of  the  viscera. 

The  lateral  or  transverse  displacements  of  the  heart,  which  are  some- 
times called  dislocations,  unlike  the  displacement  of  the  heart  upwards 
hy  the  encroachment  of  the  cavity  of  the  abdomen  upon  that  of  the 
chest,  do  not  as  a  rule  produce  much  distress  in  the  heart  itself  or 
disturbance  of  the  circulation.  The  lateral  displacements  of  the  heart 
are,  however,  valuable  and  decisive  indications  of  disease,  since  by  the 
evidence  they  afford  they  often  render  our  diagnosis  accurate  and 
certain. 

Pleuritic  Effitsionj  Empyema^  Pneumo-thorax. — The  effusion  of  serum 
into  either  cavity  of  the  chest,  owing  to  pleuritis,  acute  or  chronic,  is 
the  usual  cause  of  the  lateral  displacement  of  the  heart. 

*  Intrathomcic  Tumours,  p.  127. 
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When  extensive  effuBion  takes  place  into  the  left  side,  the  heart  ii 
pushed  over  towards  or  into  the  right  side  of  the  chest,  as  may 
seen  in  fig.  30.     This  figure,  unlike  the  others,  does  not  represent 
actual  case,  but  is  a  diagram,  made  from  drawings  of  six  cases,  on< 


Fio.  30. — PoRition  of  Ih*'  liean  *nd  ^rrat  TC«8«>1«  in  caH«  of  Pleuritic  Effwnon  into 
IaJ{  onn'/y  of  the  Cfuti.  Tli«  h«art  is  dUplAced  iutu  the  right  sid«  ur  tii«  chest, 
irn|ml»e  being  felt  in  the  third,  fourth,  and  fifth  vpftcea 


of  efTusion  of  serum  into  the  pleura,  one  of  empyema,  and  the  foi 
others  of  extensive  effusion  of  blood  into  the  left  pleura  from  the  rui 
turc  of  a  thoracic  aneurism.     In  one  of  these  the  clot  measured  thi 
pints  and  a  half. 

The  di.<;placement  of  the  heart  from  the  increasing  effusion  of  flni 
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ioio  the  pleura  is  usually  pradual.  It  may,  however,  be  rapid,  and 
IV.  Walshe  states  that  thirty-six  hours  will  sometimes  suiBce  for  the 
heart's  impnlse  to  find  its  way  beyond  the  right  nipple.  When  the 
fBolity  of  fluid  is  so  small  as  to  occupy  only  the  back  part  of  the 
n  aide  of  the  chest,  the  heart  is  scarcely  displaced.  Whea  tlie  fluid 
the  left-  ventricle  and  its  apex  are  at  first  thrown  a  little 
Amrardd^  and  towartls  the  centre  of  the  chest.  Tlie  pressure  of 
Ite  effused  fluid  is  not  made  dti'ertly  upon  the  heart,  but  upon  the 
fibrous  sac  of  the  pericardium,  and,  through  its  medium, 
■poa  the  heart.  If  the  heart  had  no  sac  of  its  own,  and  was 
present  without  restraint  in,  say,  tlie  left  cavity  of  the  chest,  it  would 
be  forced  forward  and  to  the  right  when  the  left  cavity  of  tlitj 
ia  filled  with  fluid,  but  it  would,  I  consider,  gravitate  backwards 
(nnxig  to  its  own  dead  weight,  and  sink  to  the  back  of  the  cavity, 
reat  aa  the  liver  sinks  to  the  back  of  the  tiuid  in  cases  of  ascites.  The 
ce  of  the  ])ericardium  completely  prevents  such  a  state  of 
The  accumulated  fluid  distending  the  left  cavity  of  tho 
presses  equolly  in  every  direction.  It  displaces  the  ribs  back- 
forwards,  and  especially  outwards,  so  that  they  draw  the  lower 
of  the  stemuni  somewhat  to  the  left;  it  displaces  the  left  wing 
of  the  diaphragm,  the  spleen,  stomach,  and  left  lobe  of  the  liver  down- 
wda  and  to  the  right ;  and  it  displaces  the  pericardium  and  the 
mnd  gteat  vessels  inwards  and  to  the  right  The  lower  end 
of  the  pericjinliura  at  its  attachment  to  the  ceutml  tendon  of  tlm 
fiaptmigm  is  stretched  downwards  by  the  traction  upon  it  of  the 
Igweied  left  wing  of  the  diaphragm,  to  which  it  is  attached  by  its 
enitral  tendon. 

The  apex  forma  throughout  the  lowest  part  of  the  heart,  and  it 
^Mcribea  a  segment  of  a  circle  or  arc  as  it  sweeps  round  from  its 
Hiuval  position  in  the  left  side  of  the  chest  to  the  position  of  extreme 
4wiaiiOO  to  which  it  may  attain  in  the  right  side  of  the  chest.  Wlien 
apex  df^scrihfs  this  curve,  instead  of  being  raised  by  the  resistance 
by  the  abdominal  orgaus,  it  is  lowered  during  the  first  two- 
of  its  coursa  The  reason  for  this  is  obvious.  The  fluid  in 
left  pleura,  which  displaces  the  pericardium  and  the  heart  to  the 
dSKUoces  at  the  same  time,  as  I  Intve  jiist  explained,  tht*  left 
of  the  diaphragm  and  its  central  tendon  and  the;  subjacent 
downwards,  forwards,  and  to  the  right  Under  these  circura- 
Ihe  central  tendon  forming  the  base  of  the  pericanlium  is 
Wtltil,  there  is  a  free  space  downwards  into  which  the  apex  of  the 
^■t,  wispended  fn)m  the  arcli  of  the  aorta,  necessarily  drops,  so 
ttai  it  nuiy  be  felt  beating  in  the  epigastrium  over,  beyond,  and  even 
tlis  CDfliform  cartilage.  At  length,  however,  the  heart,  as  it 
farther  into  the  nght  side,  meets  with  incrcfising  resistance 
tbe  colid  convexity  of  the  liver ;  luid  th«  heuit,  cousetiuently, 
»o  that  it  is  at  length  about  as  high  on  tlu*  rigid  side  aa  it 
th  on  the  left  The  displaced  heart  may  indued  attain  to  a 
tvi«itin>n  if  it  devinte  still  farthnr  to  thp  right,  when.  ft*i  in  a 
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case  of  WintriGh's,^  it  may  approach  the  axilla,  and  be  felt  beatings 
from  the  second  to  the  fourth  spaces. 

Information  of  some  diagnostic  value  is  to  be  obtained  by  observing-: 
the  position  of  the  heart  in  comparatively  early  stages  in  cases  of: 
pleuritic  effusion,  at  a  time  when  the  impulse  of  the  apex  has  already ; 
moved  from  its  natural  position  and  is  on  its  way  towards  the  cen- 
tral lina  To  quote  Dr.  Stokes,  we  observe,  first,  that  the  apex  strikes 
in  a  situation  about  midway  between  its  natural  position  and  the 
upper  portion  of  the  ensiform  cartilage.^  It  is  not.  however,  until 
the  apex  beat  presents  itself  in  the  epigastrium  that  much  notice  is 
taken  of  the  altered  position  of  the  heart  In  four  of  my  cases  of 
displacement  of  the  heart  towards  the  right  from  effusion  into  the  left 
side  of  the  chest,  the  apex  presented  itself  in  the  epigastrium,  being 
in  one  of  these  behind  the  lower  end  of  the  ensiform  cartilage,  and 
in  two  behind  its  middle.  As  Dr.  Townshend  remarks,  in  speaking 
of  empyema  in  the  left  side,  the  heart  is  thrust  from  its  natural 
position  down  into  the  epigastriimi,  where  it  may  be  seen  and  felt 
beating.  There  is  no  difficulty  in  distinguishing  the  impulse  of  the- 
apex  from  that  of  the  right  ventricle  in  the  epigastrium.  When  the 
latter  is  present  the  whole  heart  has  been  lowered,  owing  to  the  lowering 
of  the  diaphragm.  This  may  occur,  as  we  have  already  seen,  in 
cases  either  of  pulmonary  emphysema,  or  croup,  or  with  collapse 
of  the  stomach  and  intestines,  when  the  presence  of  jndmonary 
resonance  over  the  left  side  will  at  once  enable  us  to  distinguish 
the  case.  In  cases  of  pleuritic  effusion  the  existence  of  dulness, 
and  in  those  of  pneumothorax  tiie  presence  of  amphoric  resonance, 
over  the  whole  of  the  left  side,  and  the  absence  of  impulse  to  the 
left  of  the  sternum,  will  generally  suffice  to  make  the  case  clear. 
Cancerous  tumours  occupying  the  whole  of  the  left  side  may  also  give 
rise  to  displaced  impulse  and  to  general  dulness  on  percussion,  when 
that  disease  cannot  be  distinguished  from  pleuritic  effusion  or  empyema 
on  those  grounds  alone.  In  cases  of  pneumonia  of  the  whole  of  the 
left  lung,  it  is  possible  that  owing  to  the  enlargement  of  the  pneu- 
monic lung  from  consolidation  and  the  development  of  the  right  lung 
to  compensate  for  the  disablement  of  the  left  lung,  the  impulse  of  the 
apex  may  disai)pt'ar  from  the  walls  of  the  chest,  while  that  of  the 
right  ventricle  may  descend  into  the  epigastrium.  In  such  cases, 
however,  the  inipul:?^  is  comparatively  slight,  and  it  always  extends 
rather  to  the  left  than  the  right  of  the  ensiform  cartilage,  while 
in  cases  of  pleuritic  effusion  the  impulse  is  usually  strong  and  marked, 
and  tends  rather  to  the  right  than  the  left  side  of  that  cartilage. 
As  soon  as  the  seat  of  the  impulse  disappears  from  the  left  side  of 
the  cliost  and  extends  to  the  right  of  the  sternum,  every  difficulty  of 
the  kind  just  stated  vanishes. 

As  the  heart  passes  over  from  the  left  to  the  right  side  of  the  che-^t 
it  gradually  and  necessarily  turns  over  upon  itself,  hinging,  so  to  speak, 

'  Kraiikliritfiii  dt-r  Kespiniliunsorfjane. 

'  Dr.  Htokes  uu  the  Diseases  of  tb^  Heart  and  Lungs,  p.  500. 
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n  Uie  vessels  by  which  the  heart  is  attached  to  the  lungs  nud  the 

texn,  so  that  the  right  auricle  is   hidden,  all  but  tlie  top  of  its 

ix»  and  iustrad  of  the  rij^ht  vontricle  tK-ing  in  fi^ont  of  the  left 

e,  all  but  its  lull  boider.  it  is  the  reverse,  for  the  left  ventricle 

ii  large  j<irtiou  of  the  right  ventricle  (see  Fig.  'M)).     The  part  of 

right- ventricle  exposed  is,  however,  not  that  near  the  apex,  but 

t  near  the  pulmonary  artery.    The  ascending  aorta  and  pulmonaiy 

ry  ciiauge  their  direction ;  they  move  to  the  right  at  their  reHj)ec- 

origins,  but  higher  up  they  are  retained  in  their  places,  the  arch 

the  aorta  at  the  end  of  its  tra!isvei*stj  portion, 'and  the  pulmonary 

t^*  nl  its  bifurcation.     The  aorta  luid  pulmonary  artery,  therefore, 

;^nt  not  a  front  but  a  prolile  view,  with  a  direction  to  the  right. 

I  published  a  case  with  a  diagram  showing  the  position  of  the 

emal  organs  in  the  "  Provincial  Medical  Transactions"  for  1844 

\<>'l),  in  which  oll'usion  in  the  left  side  of  the  chest  was  limited  to 

lower  two-thirds  of  the  cavity,  owing  to  the  upper  lobe  of  the 

lung  l*cing  adherent  down  to  the  third  rib.     In  this  case  the 

itt  was  simply  displaced  to  the  right,  the  front  of  the  organ  being 

ill  occupied  by  the  right  ventricle,  and  its  right  and  left  sides  by  the 

auricle  and  the  left  ventricle.    This  case  shows  that  the  heart 

mot  tuin  over  upon  itself  so  as  to  present  the  left  ventricle 

of  the  right  in  front,  unless  the  fluid  presses  upon  the  left 

9i*le  of  the  pericanlium  for  its  whole  length,  so  as  to  bear  upon  the 

^  well  us  ujHjn  the  body  of  the  heart. 

•  t^t  the  rijilil  of  the  fiternuiu  is  sometimes  limited  to  the 

and  lifth  intercostal  spaces,  while  sometimes  it  is  also  present 

third  and  even  the  second  space.     In  the  latter  case  the  im- 

uble,  and  is  due  to  the  pulsation,  followed  by  the  second  beat 

'oo  jiUdtnt  with  the  second  sound  of  the  pulmonary  artery  or  aorta,  or 

loth.      Wlicn  pidsation  i.s  present  in  the  first,  second,  nnd  third  right 

*]ttfe«»  and  al.so  in  the  normal  positiim  to  the  left  of  the  sternum,  the 

.  .^■»»-  i>  I  .rii*  of  aneurism  of  the  aorta  ;  and  the  distinction  of  this  impulse 

•n  from  that  of  displaced  heart  presents  therefore  no  difficulty. 

*»iiiiiuh^  states  that  sometimes,  when  the  et!'u.sion  is  in  the  left 

side,  the  heart  is  displaced  backwards  (and  to  the  right)  being  covered 

^'hcn  the  di.sphicement  of  the  heart  can  by  no  means  be  diis- 

\h'  saw  one  such  citse  in  which  an  able  clinicul  physician 

iii>:(".iv  I  In-  disea'je  for  [lericarilitis  with  very  great  elFusion. 

etiusion   of    lluul   takes    place   into   the   right    cavity   of 

E,  the  heart  is  displaced  towanls  the  left  side.     As  the  im- 

however,  is  already  seateil  on  that  side,  the  change  in  position 

impulse  of  the  heart  \h  not  nearly  so  marked  or  diagnostic 

ill  which  the   heart   is  iUsjdaced  to  tiie  conii'e   or  right 

chest,  owing  to  etiusion   into  the  left  side.     Important 

tatiou.  however,  is  to  l>e  obtained  in  such  cases  from  the  position 

impulse  on  tlie  left  side. 

%  patient  under  my  care  who  had  extensive  efl'usioii  into  the 

'  Kmnkhoilua  ilrt  K«Bpij-ationfrorg«uc,  {>.  266. 
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right  pleura,  the  impulse  was  felt  in  the  sixth  space>  two  inches  farther 
to  the  left,  and  somewhat  lower  than  the  natural  position.  In  two 
cases  of  seropurulent  effusion  in  moderate  quantity  into  the  right 
pleura,  of  which  I  possess  drawings,  the  heart  was  displaced  to  the 
left,  and  lowered  to  a  slight  extent.  In  one  the  apex  of  the  heart 
was  situated  behind  the  seventh  rib,  more  than  an  inch  to  the  left 
of  the  natural  site,  and  nearly  an  inch  lower.  In  the  other,  the 
displacement  -of  the  heart  downwards  and  to  the  left  also  existed, 
but  to  a  less  degree. 

Since  the  above  was  in  type  I  have  seen  three  cases  of  extensive 
effusion  of  fluid  into  the  right  side  of  the  chest.  In  two  of  these 
cases  the  apex-beat  was  felt  as  far  to  the  lett  as  about  the  seventh  rib, 
the  position  of  the  impulse  being  somewhat  lower  than  natural  In 
the  third  case,  a  young  woman,  whom  I  saw  through  the  kindness  of 
Dr.  Wane,  the  amount  of  iluid  in  the  right  side  of  the  chest  was  veiy 
great.  The  impulse  of  the  heart  was  not  perceptible  to  the  right  of 
the  mamma,  but  prevailed  along  its  upper  left  border  from  the 
third  or  fourth  to  the  seventh  space  where  it  was  unusually  low  in 
situation.  There  was  a  double  impulse  over  the  great  aiteries  at  the 
left  upper  border  of  the  mamma,  and  doubling  of  the  second  sound, 
the  second  of  the  two  sounds  being  that  made  in  the  pulmonary 
artery.  There  was  also  a  loud  mitral  murmur  around  the  region  of  the 
apex.  A  large  quantity  of  fluid  was  drawn  off,  by  means  of  a  glass 
syringe  thi*ough  a  fine  tube,  by  Mr.  James  Lane,  who  performed  the 
same  operation  for  the  two  other  cases.  I  watched  the  position  of 
the  impulse  when  the  fluid  was  being  withdrawn,  and  noticed  that  it 
soon  disappeared  from  the  seventh  space,  and  more  slowly  from  the 
sixth,  the  beat  moving  steadily  to  the  left  and  somewhat  upwards. 
"When  the  full  amount  of  fluid  had  been  withdrawn,  the  impulse  was 
present  in  the  fourth  and  fifth  spaces,  and  perhaps  in  the  third,  being 
situated  to  the  right  of  the  mamma.  The  doubling  of  the  second 
sound  at  once  disappeared,  and  later  1  believe  that  the  mitral  murmur 
also  vanished.  In  the  drawing  of  an  instance  of  great  cylindrical  dilata- 
tion or  aneurism  of  the  ascending  aorta,  in  which  there  was  considerable 
effusion  of  fluid  in  the  right  side  of  the  chest,  the  heart,  which  was 
greatly  enlarged  and  lowered  in  position,  was  displaced  to  the  left  as 
far  as  the  ribs  would  allow,  the  apex  extending  to  the  seventh  space, 
fully  two  inches  below  the  level  of  the  lower  end  of  the  sternum. 

In  two  cases  related  by  Dr.  Gairdner^  of  effusion  into  the  right 
pleura,  the  apex-beat  in  both  was  displaced  to  the  left ;  in  one 
(p.  329)  the  impulse  probably  retained  its  usual  level,  being  displaced 
about  one  inch  to  the  left.  In  the  other  (p.  354),  before  para- 
centesis, the  apex-beat  was  felt  in  the  tilth  space,  one  inch  and  a 
half  to  the  left  of  the  normal  site ;  after  the  operation  it  was 
present  in  the  fourth  space.  In  this  case  the  impulse  was  probably 
lowered.  Dr.  Townshend,  who  was  the  first  to  observe  the  dis- 
placement to  the  left  in  such  cases,  felt  the  apex  striking  against 

^  Clinical  Medicino. 
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thosoope  between  tiie  fourth  aud  fifth  ribs  iii  the  axilla  in  two 
cades  of  empyema  of  the  ri<;ht  side.'  It  is  evident,  tiien,  tliat  wheu 
considerable  effusiou  takes  place  into  the  rjglit  side  the  apex-beat  is 
always  pushed  further  to  the  left,  aitd  that  it  Ijh  usually  lower,  sonie- 
tiiurs  ou  tlie  same  level  as,  aud  sijuietimes  higher  thau  the  natural 
ptKsition.  I  attribute  the  loweix'd  position  of  the  impulse  to  two 
OOBOQ,  the  displaceuiout  downwards  of  the  central  tendon  of  the 
£ftphra^m  by  the  etl'u.sioi),  uud  the  iuspinitory  lowering  of  the  dia- 
phragm to  enlarge  the  left  lung,  and  so  to  compensate  lor  the  disuse 
uf  the  right  lung. 

I  do  not  find  that  the  displacement  of  the  heart  from  empyema 
iffepi  in  any  lespect  from  that  caused  by  the  effusion  of  serum  into 

pleuni. 
In  pneumo-tliorax  of  the  left  side,  the  displacement  of  the  heart 
the  same  as  in  cfises  of  fluid  elTusion  into  the  pleura.     In  general, 
tid  is  combined  with  the  air  in  those  cases,  but  air  without  fluid 

II  produce  displacement  of  the  heait,  and  it  must  do  so  when  it 
ts  in  sufficient  quantity  to  distend  the  sac  of  the  pleura,  press  down 
t*  '  "  ragm,  and  so  push  the  pericardium  and  the  heart  over  to 
1  aw  side.  Dr.  Douglas  Powell*  relates  a  case  in  which  the 
tight  side  of  the  chest  was  filled  with  air,  aud  the  riyht  border  of  the 

was  situated  to  the  left  of  the  left  sterno-clavicular  line. 
Wintrich  •  states  that  displacement  of  the  heart  takes  place  in 
leoniothorax  as  in  pleuritic  effusion  ;  the  only  difference  beinq  that 
;umothorax  t!;e  heaii  is  more  frequently  displaced  from  before 
rards. 
nmrhogc  into  eiiher  Cavity  of  the  Chest  from  the  rupture  of  au 
aneurism  i»f  the  aorta  displaces  the  heart,  as  a  rule,  to  the  opposite 
Mde.  in  the  same  matiuer,  and  to  the  same  extent,  the  quantity  of 
floid  being  alike,  as  in  cases  of  pleuritic  effusion.  Two  circumstances, 
however,  tend  to  modify  this  result,  one,  the  size  and  position  of  the 
uieurismal  sac;  the  other,  the  lesseninej  of  the  size  of  the  heart  tliat 
may  be  induced  by  the  hiemorrhac^o.  ^Ir.  Sidney  Cuuplund*  gives  a 
ose  in  which  a  dilfuse  aneurism  of  the  thoracic  aud  abdoruiutd  aorta 
iptured  into  the  left  cavity  of  the  chest,  which  contained  twenty- 
ounce^  of  cloL  During  life  the  apex  was  tilted  upwards,  and 
lr  felt  beating  in  the  fourth  space,  one  inch  within,  aud  on  a  Inie 
1th  the  left  nipple. 

Contrtution  or  Cirrhosis  of  th^  Lung  u*Uh  Adh>enon  oftht  PUura. — 
When  pleuritis  witli  effusion,  whether  chronic  or  acute,  ends  in  the 
pmuaneDt  condensation  of  the  lung,  fibroid  thickening  of  the  pleura, 
awl  binding  adhesions,  the  whole  of  the  affected  side  contracts  and 
•'■  ribs  are  crowded  together.  That  side  of  the  chest,  however,  is  not 
tated ;  it  is  still  much  lai-ger  than  the  condensed  lung,  and  the 
i^2^L  is  that  if,  for  instance,  the  riglit  be  the  affected  side,  the  heart 
permanently  drawn  over  into  the  right  side. 


CftL  of  M«d.  TdL  il  p.  38. 

KxuklMitai dar  RMpiratioiuorj^ane,  p.  341,  ni7. 


•  PatK  Tr»D»-  xix.  77. 

*  PatlL  Trans,  xxir.  C4. 
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Dr.  Stokes  wfls  the  first  to  draw  attention  to  the  displacement 
the  heart  to  the  right  side,  in  cuusequcace  of  the  absorption  of  ai 
effusion  into  the  right  pleum.^ 

When  tlie  left  is  the  affected  side,  the  heart  may  be  drawn  quit< 
over  into  the  left  side,  the  right  auricle  being  situated  to  the  left  o^ 


Fio.  31. — Povition  of  the  heart  and  great  vessels  in  n  case  with  Contraeium  of  Ou 
Lung,    The  hrtsrt  and  great  vomsoIa  are  drawn  comp1''te1y  over  into  the  left  sEde 
the  rheit,  so  thst  it  is  roach  farther  to  the  left  and  higher  in  (situation  thsn  in  tl 
healthy  cheat.     They  are  Ttartially  covered  by  tlip  ri^Ut  lun^,  but  not  at  all  by 
left,  and  the  impulse  of  tho  heart  is  present  in  the  second,  third,  and  fourth 
and  [Mrhups  in  the  fifth. 


the  median  lino.     This  is  well  seen  in  fi;;^.  31,  which  was  taken  froi 
a  man  in  wIimmj,  owin*^  to  tho  complete  contraction  of  tlie  left  lu3 
the  heart  entirely  occupied   the  left  side  of  the  chest  in  front, 

*  On  the  rMs/*ft»'f*s  of  the  Cheat,  p.  601. 
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povtioD  of  the  left  lung  being  iiiteq^osed  between  the  heart  and  the 
vraJU  of  the  chest.  The  heart  is  raised  t-owards  the  infra-clavicular 
F^ion  aud  the  axilla^  and  the  ribs  tit  chxsely  upon  the  heart  from 
the  second  to  the  fifth.  In  tliis  man  the  impulse  must  have  extended 
from  the  first  intercostal  space  to  the  fourth. 

It  may  be  observed  that  liere  also,  as  in  displacement  of  the  heart 
into  the  riglit  side,  the  heart  revolves  upi>n  itsi'lf  and  turns  over,  but 
be  reverse  directiou,  lu  dis]tlaeement  into  the  rij^lit  side»  the  left 
cle  find  auricle  are  situated  in  front,  the  right  ventricle  being 
.iitUy  and  the  right  auricle  all  but  its  tip  l>ein^'  wholly  concealed. 
displacement  to  the  left,  the  right  ventricle  entirely  hides  the  left 
"f  the  heart.  Tlie  aorta  and  pulmonary  arteiy  are  twisted  to 
4<:ift,  both  veort;  cavfe  are  completely  exposed  when  the  right 
Iodic  i*  turned  aside,  nnd  are  situated  behind  the  sternum,  and  the 
vlK^e  heart  seems  to  turn  to  the  left  upon  the  two  veufc  cavie  as 
vpoa  a  hiiige  or  pivot 

In  cirrhosis  of  either  lun^'  the  heait  is  drawn  towards  the  affected 

iideu     Dr.  Hilton  Fagge  ^  relates  a  case  of  cirrhosis  of  the  right  lung 

ia  which  the  impulse  was  seen  and  felt  two  inches  below  and  one 

neb  to  \^e  left  of  the  right  nipple.     The  heart  deviated  more  to  the 

li^t  during  life  than  after  death,  when  the  apex  was  two  inches  to 

tb*?  left  of  the  middle  line,  being  situated  between  the  fifth  and  sixth 

'..rtdages);  and  one-half  of  the  heart  was  to  the  left,  find  one-half 

qI  it  wa«  to  the  right  of  the  middle  line.     Dr.  rrreenbaw-^  gives  a 

CMe  of  contraction  of  the  right  lung,  the  piecise  condition  of  which 

«M  luiknown,  observed  by  him  during  life,  in  which  the  heart  was 

fiiplaoGd  very  far  to  the  right  and  upwartis,  and  was  felt  beating  in 

'  Uw  third  and  fourth  si>ace8  over  an  area  of  three  inches  hy  three  and 

m  half,  of  which  the  right  nipple  formed  the  central  point. 

Dr.  WiUcs^  communicates  a  case  of  cirrhosis  of  the  left  lung,  in 

'     'bat  lung  was  conti-acted  and  hard,  and  had  to  be  cut  out. 

■it  Inng  wns  enlarppd,  and  was  the  only  organ  observable  on 

■  '  sternum.     The  heart  was  drawn  towurds  the  left  side, 

he  pericardium  being  tinnly  united  to  the  pleura." 

l>r.  bastian*  gives  an  analysis  of  thirty  cases  of  cirrhosis  derived 

boa  various  sources.     The  heart  was  much  displaced  towards  the 

afiecl«vl  Mtie  iu  twelve  of  these,  and  slightly  in  three ;  while  in  three 

«r  Xhi^ni   there  was  no  displacement,  and  in  the  remaining  twelve 

tW^  wait  no  notice  of  the  position  of  tlie  heart. 

WUen   the  left  broncliial  tul»e  is  obliterated  by  compression,  by 

rn  pjintraclifui,  or  by  the  admission  of  a  foreign  body,  the  left 

.  the  leftside  contracts,  and  the  heart  is  displaced  towards 

and  axilla,  exactly  as  in  cases  of  complete  contraction 

-us  of  the  left  lung.      Dr.   Stokes  publishes  a  case  of 

of   aneurism   arising  from  the  front  of    the  transverse 

It*,  arcli  of  the  aorta,  which  extended  downwards  towardt 


*  Puili-  Tr»ns.  IX.  35. 
■  IMft  Yiii.  :»f>. 


>  ]i.ia.  xix.  ]£;». 

*  Ihid.  xix.  47. 
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the  left  long,  compressing  and  flattening  the  left  broncbial  tubcL  Ilia 
left  side  of  the  chest  was  less  than  the  right  by  two  inches,  the  ribs 
were  crowded  together,  and  the  heart  was  displaced  towazda  the  left 
axilla.^ 

There  are  many  cases  of  partial  contraction  of  a  portion  of  the 
upper  lobe  of  the  left  long,  whether  ftoiu  phthisis,  cirrhosis  of  the 
long,  gangrene  of  the  lung,  or  other  cause,  in  which  the  upper  parfc 
of  the  heart  and  the  great  vessels,  especially  the  pnlmonaiy  artery,  are 
drawn  upwards  and  to  the  left  towards  or  into  the  former  seat  <^  the 
contracted  portion  of  the  Inng.  In  such  cases  the  pesence  of  the 
pulmonary  artery,  elevated  in  position  and  drawn  to  the  left,  may  be 
immediately  ascertained  by  its  peculiar  double  impulse.  I  cannot 
say  that  I  have  strictly  observed  the  analogous  displacement  of  the 
ascending  aorta  towards  the  seat  of  the  upper  lobe  of  the  right  long, 
in  cases  of  contraction  of  that  lobe,  but  I  have  noticed  cases  of  this 
class  in  which  the  vessel  evidenced  itself  by  very  loud  superficial 
first  and  second  sounds,  which  communicated  themselves  to  the  ear, 
if  not  to  the  hand,  like  a  double  shock  or  impulse.  Dr.  Stokes  has 
given  an  interesting  account  of  the  displacements  of  the  heart  from 
the  diminished  volume  of  the  lung,  in  his  work  on  Diseases  of  the 
Heart,  p.  458. 

Inlra-thoraeic  Tumours. — Large  cancerous  growths  in  the  cavity 
of  the  chest,  when  they  press  upon  the  heart  without  penetrating 
into  its  structure,  necessarily  displace  it  in  the  direction  of  tiie 
pressure.  The  heart  is  simply  pushed  aside  by  the  tumour,  and  its 
displacement  is  in  no  way  influenced  by  the  relation  of  the  heart  to 
the  central  tendon  of  the  diaphragm. 

"  In  the  year  1856  I  saw,"  writes  Dr.  Cockle,  in  his  paper  on 
intra-thoracic  cancer,  "  a  case  of  intra-thoracic  cancer  occupying  the 
whole  of  the  left  side  of  the  chest,  and  encroaching  slightly  on  the 
right  side,  in  which  the  tumour  earned  the  heart  before  it  as  far  as 
the  right  nipple.  The  impulse  was  felt  pulsating  between  the  second 
and  third  ribs,  and  down  to,  and  at  a  later  period  beyond,  the  right 
nipple." 

Dr.  Bennett  2  relates  the  case,  communicated  to  him  by  Dr.  Sutton, 
of  a  little  girl,  in  whom  the  entire  left  side  was  occupied  by  a  mass  of 
medullary  cancer  which  had  pushed  the  heart  considerably  to  the 
right.  During  life  the  heart  was  displaced  and  was  felt  beating  at  the 
right  nipple.  The  diagnosis  was  "  very  great  effusion  into  the  left 
pleural  cavity"  and  the  chest  was  twice  punctured. 

In  a  case  published  by  Dr.  Andrew,'  in  which  a  large  malignant 
growth  occupied  the  upper  lobe  of  the  left  lung,  the  heart  was  dis- 
placed downwards  and  to  the  right.  Dr.  Bennett*  gives  a  case  of 
cancer  of  the  anterior  and  posterior  mediastinum  involving  the  anterior 
portion  and  root  of  the  right  lung  on  which  the  heart  was  pushed 
downwards  and  towards  the  right  side,  so  that  rather  more  than  half 

'  Dr.  Stokes  on  Diseases  of  the  Heart  and  Aorta,  p.  566. 

«  Intra-thorucic  Growths,  p.  100,  *  Path.  Traus.  xvi.  61.  *  Loc  eU.  p.  92. 
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to  the  right  of  the  me<Han  line.    A  fortnight  before 

manifest  and  considerable  displacement  of  the  heart, 

in  the  epigastrium.     Dr.  Douglas  Powell  *  relates 

a  vhich  the  left  cav-ity  of  the  chest  was  occupied  by  a  solid 

dinlBcing   the  heart  to  the  right,  and  the  lung  posteriorly. 

dotn  it  was  found  that  this  tumour  was  intimately  connected 

tke  heart  at  its  leA  and  poeterior  aspects.     I  might  cite  other 

of  intra-thoracic  tumour,  published  by  Dr.  Townsend,  Boer- 

riCed  bj  him,  and  others,  in  which  the  heart  was  displaced. 
other  hand,  caies  are  recorded  in  which  there  was  little  or 
disfdaceinent  of  the  heart,  although  the  extent  of  the 
gr«aC 

aud  Dr.  Stokes  =  have  published  a  well-known  instance 

»,  in  which  there  was  found,  in  place  of  the  right  lung^ 

MflB,  weighing  more  than  six  pounds.     It  encroached  upon 

aide  of  the  chest,  enveloping  and  nearly  concealing  from  vit*w 

luxu,  great  vessels,  and  trachea.      Notwithstanding  the 

poaition  of  the  disease,  the  heart  pulsated  in  its  mitural 

Wilka  describes  a  case  in  which  the  whole  right  lung  was 

into  one  mass  of  medullar}'  cancer,  wliich  protruded  into 

ium,  ran  along  the  great  vessiLs  at  the  base  of  the  heart, 

the  auricles  of  the  organ  itself.     The  superior  cava  was 

d««troyed  by  the  cancer,  the  inferior  vena  cava  was  closely 

loded  by  it  but  was  free,  the  right  pulmonary  artery  was  a 

slit  in  the  midst  of  it,  aud  it  bad  entered  the  heart  through  the 

veins.     Tliere  is  no  notice  of  displacenieut  of  the  heart, 

it  ia  state<l  that  the  sounds  of  the  heart  were  very  feeble, 

Qoain*  exhibitetl  before  the  Pathological  Society  an  encepha- 

of  tlie  size  of  a  large  cocoa-nut,  which  was  situated  between 

root  of  the  left  lung  and  the  heartv      When  the  patient  was  first 

nix  weeks  before  his  death,  the  heart  was  little  displaced.    After- 

effnsioD  took  ]>1ace  into  the  left  side,  and  the  heart  became 

Asphtcod  t^'wartls  the  right  side. 

It  is  erklent  fn>m  these  CiiJrtes,  tliat  a  large  inti*a-thomcic  tumour 

^espying  one  side  of  the  chest  may  in  some  instances  displace  the 

into  the  opposite  side,  while  in  other  instances,  in  which  the 

ia  equally  large,  there  may  be  no  displacement  of  the  heart 

The  rwixou  is  obvious.     In  those  iustunces  in  which  there 

diBplfliM»mcnt.  tlie  cancer  penetrates  into  or  surrounds  the  oigan. 

poshing  it  aside. 

It  i'  '.  then,  that  the  displacement  or  non-displaceuiont  of 

?I*^  1i.  he  mode  and  extent  of  its  disjdacenient,  in  instances 

ia  complete  duluess  of  one  side,  may  sometimes  help 

whether  the  case  is  one  of  intra-thoi-acic  cancer  or 

■u  into  tliu  pleura. 


>  Ndu  TnM.  xxin  SS. 


»  tV.  StolcM  on  the  DiwMfii  of  the  tlht'st,  p.  871. 
*  Pftth.  Tniu.  TuL  64. 
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Large  abscesses,  hydatid  cysts,  or  malignant  tumours  in  the  upper  j 
or  convex  portion  of  the  Liver. — The  patient  from  whom  fig.  32  was  j 
taken  was  affected  with  jaundice.  On  post-mortem  examination  1 
several  lai^e  abscesses  were  found  in  the  upper  portion  of  the  liver^  j 


Fio.  82. — Position  of  the  hvtirt  and  great  vessels  in  a  case  with  Large  Abscesses  in  the 
Tipper  portimi  of  thr.  Liver.  The  heart  and  great  vessels  are  displaced  eztenairely 
upwards  and  to  the  left  towaixlti  the  left  axilla,  bo  as  completely  to  occupy  the  left 
aide  of  the  che^t.     The  impulse  is  present  in  the  second  and  third  left  spacea 

where  it  ascends  into  the  right  side  of  the  chest.  He  also  had 
peritonitis,  and  excessive  intestinal  distension.  The  whole  diaphragm 
was  raised,  and  with  it  the  heart  was  pushed  upwards  and  to  the 
left  in  a  remarkable  manner.     The  liver  encroached  upon  the  right 
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HHV  the  chest  to  such  an  extent  that  its  highest  point  was  on  a 
TSm  iR'ith  the  lowur  edge  of  the  second  rib.  Tlie  convBxity  of  the 
liver  couseqnently  encroached  ou  the  left  side  of  the  chest  as  well 
tt  the  right,  and  carried  the  heart,  resting  upon  its  upper  surface, 
Dompletely  over  into  the  upper  portion  of  the  left  side  of  the  chest. 

If  this  figure  be  compared  with  fig.  29,  in  which  the  diaphragm  is 
czcBBsively  raised  by  means  of  distension  of  the  sLonmoh  and  intes- 
tinm,  it  will  be  seen  that  while  in  both  the  diiiphran[ia  is  raisetl  to  ari 
CBoeasive  decree,  there  are  important  points  in  wliich  they  differ 
nsterially  from  each  other.  In  that  figure  as  well  as  in  this  we 
find  that  the  abdomen  Ls  distended,  the  diaplim^^ui  is  pushed  upwards, 
tte  lower  ribs  are  prominent,  and  the  heart  and  lungs  are  pressed 
vpvaitU  and  lessened  in  si/e.  l>eLng  encroached  on  by  the  abdominal 
m^som.  In  universal  distension  of  the  abdomen,  tlie  heart,  while  it  ia 
ooaipieased  upwanls.  retains  a  centra]  position,  njn  it  rests  on  the 
OflUml  tendon  of  the  diapln-agin.  It  dc?viates  rather  to  the  right  than 
to  the  left.  But  in  those  cases  in  wldch  there  are  large  abscesses 
«c  hydatid  cysts,  or  cancerous  growths  in  the  upper  portion  of  the 
Ima*,  the  heart,  as  it  is  pushed  upwards^  deviates  extensively  to  tlie 
left,  aad  occupies  a  sj^ace  to  the  left  of  the  upper  half  of  the 
I,  behind  tlie  first,  second,  third,  and  fourth  ribs.  It  is  to  be 
tbered  that  in  this  case  there  Wiis  peritonitis  and  great  intes- 
distenftion,  consequently  the  compression  of  the  heart  upwaids 
wm  effected  by  a  double  cause. 

The  deviation  of  the   heart  to   the  left   side  of  the  chest  from 

■-  -  abscesses  in  the  upper  portion  of  the  liver,  ditfcrs  thus  from 

tion  caused  by  eHuaion  of  Huid  into  the  right  side  of  the 

i   effusion  into  the  right  side  of  the  chest,  the  heart  and 

.  ulse  at  the  ai>ex  are  either  lowered  or  only  sliyhtly  raised; 

•:  10  cashes  with  abscesses  in  the  upper  portion  of  the  liver  they  are 

-'  **pwards,  being  above  the  fourth  rib.    The  position  of  the  heart 

■  luent  of  the  liver  from  abscess,  and  in  great  contraction  and 

of  the  left  lung,  corresponds  very  closely.     (Compare  figs. 

_V)     In  both  the  heart  and  great  vessels  are  situated  behind 

1  two  or  three  upper  rilis,  in  both  the  heart  is  pushed 

the  left  side,  the  veme  cavie  being  behind  the  sternum. 

Uillowing  respects  they  differ.      In  enlargement  of  the 

-cessea,  the  anterior  aspect  of  the  heart  is  unchanged ; 

r  ribs  are  widened  apart  and  the  ribs  \iu  both  sides 

-•    r^^ac'i:  ixiid  pushed  outwards;  the  dulness  on  percussion  is  more 

avr.ja%*B  on  the  right  side  than  the  left,  especially  hihind,  and  the 

»^":  Ai>d  Ha  iiupulse  scarcely  appear  below  the  fourth  rib.     In  cou- 

r«ujoo  of  the  left  lung,  these  conditions  are  reversed.     Tlie  heart 

Xytm  upon  the  veum  cavee  as  upon  a  hinge  over  towards  the  left, 

oeht  auricle  ond  both  vente  cavje  being  completely  exposed,  and 

Hl  Ttf'ntricle  being  hidden  by  the  riglit ;    the  ribs  are  crowded 

t|her«   -  *  <'Ie  of  the  left  side  of  the  chest   bt^iiig  coutnicted; 

I      f»  lg  (1  on  percu.Msion  over  the   whole  left  lung,  while  the 

■  1   '2 
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whole  right  side  of  the  chest  is  very  resonant,  the  area  of  resonance 
being  increased,  owing  to  the  encroachment  of  the  right  lung  upon  the 
left  side  of  the  chest  to  the  left  of  the  sternum ;  and  the  impulse  of 
the  heart  is  felt  down  to  the  fifth  rib. 

Extensive  effusion  in  the  pericardium  in  aetUe  pericarditis  is  an 
additional  cause  of  displacement  of  the  heart  towards  the  axOla.  Of 
this  displacement  I  shall  speak  in  the  article  on  pericarditis. 

DISPLACEIVIENT  OF  THE  HEART  FORWARDS. 

Dr.  Hope  relates  a  case  in  which  the  thoracic  aorta,  extending  from 
an  inch  below  the  left  subclavian  artery  down  to  the  diaphragm,  was 
enlarged  into  an  aneurismal  sac  which  lay  across  the  spine,  and  pro- 
jected on  the  right  side  three  inches  beyond  the  vertebrae  without 
reaching  the  ribs,  while  on  the  left  it  extended  to  the  ribs,  causing 
destruction  of  three  and  caries  of  two  or  more  of  them,  and  at  last 
formed  a  considerable  tumour  on  the  back.  This  tumour  necessarily 
compressed  the  heart  forwards  against  the  front  of  the  chest  The 
impulse  of  the  heart  was  exceedingly  vigorous,  and  was  double,  con- 
sisting of  a  diastolic  as  well  as  a  systolic  impulse,  each  of  a  jog^ng 
character.  It  was  agreed  that  there  must  be  considerable  hypertrophy 
of  the  heart  to  account  for  so  strong  an  impulse,  and  yet  the  organ 
was  found  by  Mr.  Ctesar  Hawkins,  who  drew  up  the  autopsy,  only 
"slightly  enlarged  and  thickened."^  Dr.  Hope  quotes  without  refer- 
ence, a  case  mentioned  by  Dr.  Todd,  in  which  the  heart  was  pushed 
forward  and  outwards,  and,  as  it  were,  compressed  against  the  ribs  by 
an  enormous  aneurism  of  the  thoracic  aorta.  The  sounds  of  the  heart 
were  so  modified  by  this  compression  as  to  lead  to  the  erroneous 
diagnosis  of  concentric  hypertrophy. 

I  possess  a  drawing  taken  from  a  case  of  extensive  aneurism  of 
the  abdominal  aorta  at  the  cceliac  axis,  in  which  the  aneurismal  sac 
extended  upwards,  behind  the  diaphragm,  in  front  of  the  lower  dorsal 
vertebrae,  so  as  to  displace  the  heart  forwards  and  probably  some- 
what upwards. 

DISPLACEMENT  OF  THE  HEART  BACKWARDS. 

When  abscesses  or  tumours  form  in  the  anterior  mediastinum, 
behind  the  lower  portion  of  the  sternum,  the  heart  must  be  displaced 
backwards. 

The  displacement  of  the  heart  backwards  is  also  induced  by  the 
very  extensive  effusion  that  gradually  takes  place  into  the  pericardium 
in  cases  of  chronic  pericarditis. 

Wintrich  states,  as  we  have  already  seen,  that  sometimes  when 
there  is  pleuritic  effusion  in  the  left  side,  the  heart  is  displaced  back- 
wards and  to  the  right,  so  that  its  displacement  can  by  no  means  be 
discovered.  * 

*  Dr.  Hope  on  the  Diseases  of  the  Heart,  p.  447. 


LATERAL  OR  PARTIAL  ANEURISM  OF  THE 

HEART. 

By  Thomas  Bevill  Peacock,  M.D.,  F.RC.P. 

tTKDER  this  term  it  is  proposed  to  treat  of  the  partial  or  lateral 
aaocalated  dilatations,  in  contradistinction  to  the  general  enlargements 
of  the  cavities  of  the  heart,  to  which,  and  especially  in  France,  the 
term  aneurism  has  also  been  applied.  The  partial  aneurisms  differ, 
however,  from  the  latter  forms  of  the  disease,  not  only  because  they 
involve  only  a  portion  of  the  parietes  of  the  cavity,  but  also  in  that 
the  structure  of  the  muscular  walls  is  always  more  or  less  altered  in 
the  seat  of  disease. 

The  real  aneurismal  tumoura  affect  only  the  left  cavities  of  th** 
heart,  the  left  ventricle  and  auricle,  or  the  corresponding  arterial 
and  auriculo-ventricular  valves.  The  immunity  thus  possessed  by 
the  right  cavities  has  been  variously  explained  by  different  writers. 
Breschet,  who  thought  that  the  aneurismal  dilatation  was  almost 
always,  if  not  invariably,  situated  near  the  apex  of  the  left  ventricle, 
and  that  its  production  was  due  to  the  laceration  of  the  inner 
poitions  of  the  ventricular  walls,  supposed  that  the  non-occurrence 
of  the  disease  in  the  right  ventricle  was  owing  to  the  greater  relative 
power  of  its  walls  at  the  apex.  Dr.  Thurnam  refen*ed  the  freedom  of 
the  right  ventricle  from  disease  to  the  peculiar  action  of  the  valves  at 
the  right  auriculo-ventricular  orifice,  by  which,  when  the  ventricle 
becomes  distended,  the  aperture  is  incompletely  closed  so  as  to  allow 
the  reflux  of  the  blood  into  the  right  auricle.  He  also  contended  that 
the  term  aneurism  should  be  restricted  to  the  dilatations  of  the  cavities 
i  of  the  heart  through  which  arterial  blood  circulates ;  while  the  term 
Tarix  should  be  applied  to  the  similar  enlargements  of  the  venous 
cavities,  so  as  to  maintain  the  analogy  between  the  affections  of  the  two 
aides  of  the  heart  and  those  of  arteries  and  veins.  Rokitansky  considers 
the  dilatations  of  the  right  side  of  the  heart  as  not  truly  aneurismal, 
and  ascribes  the  occurrence  of  the  real  aneurisms  only  on  the  left  side 
to  the  greater  "frequency  of  endocarditis  in  that  situation.  There  seems 
good  reason  to  believe  that  the  proneness  to  inflammation  of  the 
lining  membrane  of  the  left  cavities,  is  mainly  influential  in  causing  the 
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occurrence  of  aneurism  on  the  left  and  not  on  the  right  side  of  the  ] 
heart ;  but  it  is  also  probable  that  the  greater  tension  to  which  the  j 
walls  of  the  left  ventricle  are  exposed,  with  the  variation**  of  pressure  ] 
exerted  by  the  column  of  blood  in  the  arteries,  materially  conduces  ' 
to  the  diseasa     Certainly  when  from  any  cause  any  portion  of  the 
parietcs  is  rendered  less  resistant  and  more  readily  expansible,  the 
pressure  of  the  blood  will  tend  rapidly  to  expand  the  weaker  part  so 
as  to  form  a  distinct  sac. 

In  the  following  notice  I  shall  treat  first  of  aneurisms  of  the  left 
ventricle,  then  of  those  of  the  left  auricle,  and  lastly  of  valvular 
aneuri^sms. 


ANEURISM  OF  THE  LEFT  VENTRICLE. 

The  occasional  occurrence  of  paiiial  aneurismal  dilatations  of  the 
heart  similar  to  those  which  are  of  such  frequent  occxirrence  in  the 
arteries,  was  first  shown  by  the  case  recorded  by  Galeatti  in  1767 ;  and  it 
is  a  curious  coincidence  that  in  the  same  year  the  condition  was  brought 
to  the  knowledge  of  John  Hunter  by  the  occurrence  of  a  case,  the  pre- 
paration of  which  is  contained  in  the  Museum  of  the  Royal  College 
of  Surgeons,  and  of  which  the  description  was  found  by  Dr.  Thumam* 
in  his  MS.  Catalogue.  In  1759  a  case  of  the  kind  occurred  to  Walter, 
which  was  published  in  1785,^  and  in  1793  another  specimen  preserved 
in  Dr.  Hunter's  Museum,  was  described  by  Dr.  Baillie  and  figured 
by  him  in  the  plates  which  appeared  in  1799.  Corvisart  met  with 
a  case  in  1796,  which  was  published  in  1806.  Hodgson  described 
one  in  1815,3  Zannini  in  1816/  Rostan  in  1820,*  and  Shaw  in  1822,« 
Sir  A.  Cooper,  in  his  Lectures  published  by  Tyrrell  in  1825,  said  that  he 
had  met  with  three  cases,  of  which  two  were  contained  in  the  Museum 
of  St.  Thomas's  HospitaL  In  1827  the  first  memoir  on  the  subject  was 
published  by  Breschet,^  in  which  the  particulars  of  ten  cases  were 
collected,  including  one  communicated  to  him  by  Cruveilhier  in  1816, 
two  by  the  Berards  which  fii-st  appeared  in  a  Paris  Thesis,  and  one 
by  Dance,  together  with  the  case  of  the  celebrated  Talma  and  the 
description  of  a  sj'ocimen  in  the  museum  of  the  Faculty  by  Breschet 
himself.  In  the  same  year  two  other  cases  of  the  kind  were  described 
by  Adams  in  Dublin,^  and  by  Johnson  in  this  country.® 

In  1830,  Dr.  Elliotson,  in  his  Lumleian  Lectures,  described  another 
case,  of  which  the  preparation  is  now  in  the  Museum  at  St.  Thomas's, 
and  refeiTed  to  sixteen  cases  as  on  record  at  that  time.  In  1829  two 
additional  cases  were  narrated  by  Bignardi  and  Reynaud,^**  in  1832 

»  Meil.-Chir.  Trans,  vol.  21.  1838.  '  Rep.  G4n.  d'Auat.  tome  8»»*  p.  181. 

»  Nouv.  Mim.  I'Acad  de  Berlin.  ■  Dublin  Hospital  Reporta,  vol.  iv. 

*  Diseasas  of  Arteries  and  Voina,  p.  84.  "  Med.-Chir.  Rev.  toL  xv. 

*  Italian  Translation  of  Batllie'a  Morbid  Anatomy. 

*  Sur  lea  Rupt.  du  Coeur,  Obs.  v.  *"**  Journal  Hebd.  de  Med. 
**  Manual  of  Anatomy,  vol.  i.  p.  251. 
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a  third  waa  publitfheil  by  Hope,  and  in  1833  a  fourtli  Ly  Lobstein. 
In  1^-i  a  notice  of  the  subject  was  given  by  Ollivier/  in  which  he 
nisrred  to  the  cases  collected  by  Breschet,  together  with  those  of 
A^laxus^  Bignardi.  and  Reyimnd.  In  l.S:^o,  Dr.  Thomas  Davies  re- 
ftmd  to  the  disease,  and  slated  that  there  were  two  spociin^ns  in 
tile  Museum  of  the  late  Mr.  I^ngstaff.  In  the  same  year,  Bouillaud 
(1  of  the  subject  in  a  section  of  his  work,  detailing  the  more  iin- 
it  obser\'ation8  reeoi\led  by  Broschet  antl  Ollivier,  with  two  mow 
Jj  published  cases  by  Choisy  and  PetigMy.  In  1838  Dr.  Thurnaia 
ibated  a  memoir  to  the  Medical  and  Chirurgical  Society,^  which 
then  completely  exhaustive  of  the  subject  and  still  leaves  little  to 
ily,  and  aflbvds  the  best  dcscriptinn  nf  tlic  pathology  of  these  affec- 
■whirh  has  appeared.  In  this  UieiiKiii-  he  irhiUul  seven  new  cases, 
<f  which  three  were  drawn  from  the  MSS.  ot'John  Hunter  in  the  ])0S- 
of  the  I^jyal  College  of  Surgeons.  He  further  referred  to  five 
9p<>cimens  previously  undescribed,  which  he  had  found  in  different 
IS.  In  1842  a  short  notice  of  tlie  .Hubjeet  was  pul>li.Hhed  by 
Bokitai*skj,  in  his  work  on  Pathological  Anatomy;  and  in  1843,  Dr, 
Ctatgie  contributed  to  the  Edinburi^h  Medical  and  Surgical  Journal 
ft  ralaable  memoir/  detailing  the  j^Hrticulars  of  twenty-two  of  the 
«MB0  up  to  that  time  reronlcd,  idl  of  which  had,  however,  been  pre- 
viottaly  referred  to  by  Dr.  Thumam,  together  wjLh  a  very  interesting 
tsatnplv  which  had  occurred  in  his  own  practice.  In  1846  a  case  was 
dBLTttied  by  myself;*  in  1850,  Dr.  Halliduy  Douglas^  related  the 
putictUara  of  fourcas*»6;  and  in  1852,  M.  Cruvcilhior  discussed  the 
mS^ect  in  his  Pathological  Anatomy,  illustrating  \ns  views  by  reference 
▼ahoua  examples  whicli  had  fallen  under  his  own  notice. 
dtnoe  the  publication  of  Dr.  Thumam's  memoir,  numerous  ob- 
»AS  have  been  placed  on  record,  so  that  I  have  had  no 
Aflhealtr  in  collecting  forty-three  fresh  cases,  together  with  brief 
of  <  *  'ifit  fully  reported.  Of  this  number  fourteen  are  con- 
ia  .'tins  of  the  Societe  Anatomique  of  Paris,  two  in  the 

at  iHh  Soci(it4*  de  Biohigie,  and  sixteen  in  the  Transactions 
Pathological  Society.  With  the  cases  collected  by  Dr.  Thumam, 
tfc;f-«igbt  in  number,  those  on  record  must  at  present  exceed  one 
>Mdjwl,  and  I  have  seen  references  to  several  others  the  particulars 
^  vhich  1  have  not  been  able  to  obtain. 

Katur^  and  Moffe  of  Origin. — Breschet,  as  the  name,  false  consecu- 
mrnntrxjim,  which  lie  gave  the  affection,  indicates,  regarded  the  real 
of  the  heart  as  originating  in  rupture  or  ulceration  of  the 
imir  tn^mbrane  of  the  ventricle  and  some  portion  of  the  muscular 
result  of  softening  from  infl.immation  or  atheroma.   Reynaud 
•  -'.i  that  in  his  case  the  dilatation  originated  in  disease  of  the 
--ardinm  ;   and  Cruvcilhior  pointed  out  that  in  some  ca^es  the 

*  ixt  i^  y^a.  lorn*  Till.  p.  ao3. 

*  TikMh: tiiiD«.  rui  xxl      lu  Dr.  Tliiimsni'ii  yn{>vr  references  will  be  fouud  to  nil  tb« 
iwiBi:«i,  tHiMubwi  up  to  the  period  or  lU  Apiicnrnnce. 

p.  3*1- 


Li. 
UmL  mad  6an{.  5o.  100 


'  Monthlv  Jonr.  of  MeJ.  8o. 


152 


A  SYSTEM  OF  MEDICINE. 


whole  of  the  atnictnres  of  the-  venlriculftr  walls  were  dilated, — and 
apifareutly  in  conscquoncL^  of  the  muscular  fibres  having  undergone] 
conversion  int-o  a  fibroid  structure,  which  was  less  resistant  U>  preasu 
and  more  readily  admitted  of  expansion. 

Dr.  Thurnam  to  sonift  extent  adopted  the  views  of  the  pathologists 
who  had  preceded  him,  and  cout-ended,  that,  while  the  aneurisms  did  in] 
some  cases  originate  in.  rupture  or  softening  of  the  lining  membreno] 
and  lunscular  walla  of  the  ventricle,  tlu^y  more  fre(|ueiitly  were  con- 
nected with  the  changes  in  the  endocardium  and  muscular  substance 
pointed  out  by  Iteynaud  and  Cniveilhier,  and  consisted  in  dilatutioii$1 
of  the  whole  of   the    structures   constituting   the   parietes   of   tbi 
ventricle,     He  also  thought  that  these  changes  were  probably  oflei 
referable  to  iuflamniatiun,  and  that  in  some  cases  the  formation 
coagula  in  the  cavity  of  the  ventricle  might  cause  the  expansion  o\ 
the  ventricular  wall  in  the  seat  of  deposition.     He  further  contend* 
that   the   aneurisms    of  the   heart   presented  all   the  several    form 
wliicli  are    met   with   in   similar  afiections  of  arteries.     Kokitansl 
regards  the  aneurisms  of  the  heart  as  always  depending  upon  inflam- 
matory processes,  either  of  an  acute  or  chronic  character.     In  th< 
first  or  acute  form  of  the  affection,  the  disease  originates  in  receni 
inflammation  of  the  endocardium  nnd  probably  also  of  the  contiguou 
muscular  substance,  and  the  consequent  laceration  or  breaking  do' 
of  the  inflamed  surface  under  the  pressure  of  the  blood.     In  the  oth< 
variety,  the  dilatation  is  the  more  remote  result  either  of  infli 
matiou  of  the  endocardium  and  a  somewhat  thick  layer  of  the  musculo 
substance,  or  ol'  the  M-hule  thickness  of  the  wall  of   the  ventrich 
during  end<v  nnd  prri-carditis.     In   tins  form  the  muscular  fib 
become  replaced  by  Kbrnid  stnicture,  the  endo-  and  pori-cardium  ai 
blended  with  the  idLered  tissue,   and    tlie  pariet-cs  become  expand* 
under  the  pressure  of  the  blood.     The  first   of  the^e  forms  coi 
spends  thei*efore  with  the  false  consecutive  aneurism  of  Brej*chet ;  th| 
second  with  the  true  aneurism  of  Keynaud,  Ciiiveilhier,  and  Thunum 
While  adopting  Ivokitauaky's  views  as  to  the  intlammutory  ori^^Jn 
the  cardiac  aneurisms,  there   is   no    j-eason   to  ileny  tin-  correctnei 
of  the  analogy  contended  for  by  Dr,  Tlnirnam,  between  their  varioi 
forms  and  the  different  varieties  of  arterial  aneurisms,    It  is,  ht»wev< 
very  doubtful  how  fur  the  coagulation  of  the  blood  in  the  cavities 
the  heart  gives  rise  to  partial  dilatation.     Such  coagula  form,  it 
well  known,  chiefly  on  the  right  side,  in  which  the  aneurismal  <lila1 
tion  does  not  occur;  and  the  clots  which  Pr.  Thurnam  has  descril* 
and  figured,  might  as  probably  have  originated  in  the  ali-eady  dilaU 
part  as  have  given  rise  to  the  dilatation. 

It  is  obviously  only  by  the  examination  of  incipient  aneurismal 
or  those  of  small  size,  that  we  can  form  a  con-ect  judgment  as  to  thi 
original  modes  of  development.  Confining  his  assertion  only  to  am 
cases,  Ur.  Tburrmm  stales  that  of  twenty-eight  out  of  the  Hfty-eigl 
cases  wliich  he  collected,  twenty-two  originated  in  dilatation  of  tl 
structures  entering  into  the  coiuposition  of  the  walls  of  tiie  heart! 
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vfaile  in  six  there  was  solution  of  contirmity  of  the  endocardium 
MJid  inner  straluni  of  muscular  fibres.  Of  the  forty-three  cases 
•■hirli  I  have  myself  collected,  in  thirteen  thp.  d.itji  uiti  imperfect  or 
:<ease  is  very  far  advanced;  of  the  remaining  thirty,  in  twenty- 
n^t  ihn  sac  was  lined  by  endocardium,  which  is  stated  to  huve  been 
opftrjue,  thickened,  indurated  or  ossified  in  eleven  cases ; — and  in  four 
ibfi  liiiin^  membniue  wa.i  deati-oycd.  In  sixteen  of  these  eases  the 
ffibfacent  muscular  structure  had  undergone  the  fibi-oid  degenemtiou 
■ad  wwi  more  or  less  attenuated,  in  one  of  them  to  such  an  extent  us 
to  present  only  a  trace  of  the  altered  tissue;  in  five  the  muscular 
<«bstancje  was  thinned  hut  not  otherwise  altered;  and  in  seven  cases  it 
«M  wbolly  wanting  and  the  sac  was  only  bounded  by  the  endo-  and 
Mfi^carilium.  Both  series  of  facts,  therefore,  show  thnt  in  the  cases 
m  vhicli  satisfrtcloiy  ojunions  as  to  the  mode  of  origin  of  the  sacs 
can  he  formed,  they  are  usually  at  fii-st  of  the  true  form,  or  that  in 
'  all  the  structures  are  expanded. 
"1  <mveTal  specimens  which  I  have  had  the  oppoilunity  of 
j;.  either  in  the  recent  state  or  as  preparation!^,  the  fallowing 
aj.^  b4s  salted  to  be  the  progressive  cliauges  in  the  development  of  the 
tale  UMfurisms. 

L  In  the  earliest  stage  in  which  tlie  affection  can  be  recogniaed, 
«*  ohfterre  thickening  and  opacity  of  the  endocai'dium,  with  slight 
n  of  the  corresponding  portion  of  the  walls  of  the  ventricle, 
attennation   of  the  muscular  substance   without  auy    marked 

o  <»f  its  texture, 

Tn  «  more  advanced  stage  there  is  thickening  and  opacity  of  the 

inlinni.  and  conversion  of  a  nioru  or  h'ss  thick  stmtum  of  the 

-tance  inU>  a  di-nse,  yellowish  or  whitish  tinhnu'eti  filiroid 

....i.xcd  with  the  muscular  structure.     The  parietes  of  the 

in  the  seat  of  disease  have  become  more  atrophied,  and  the 

^ts  a  more  marked  dilatation. 

I  ljtti*r  period,  together  with  the  thickening  and  o|)acity 

MI,  tliia  membrane  becomes  intimately  blended  with 

lie,  so  as  to  be  no  longer  separable  from  it     The 

siiliAtance  throughout  the  whole  or  the  greater  part  of  the 

^i  kntfji  of  tlie  ventricular  parietes,  is  ccmverted  into  dense,  pale- 

jfied  fibnrid  tissue.    The  attenuation  of  the  walls  of  the  ventnclc  is 

r^ur,  ami  0  •    '  *  '  ti<m  of  the  corre^sponding  portion  of  the  cavity, 

-   ""Spjiiig  '  surface  of  the  heart,  occasions  a  more  or  less 

^Lrirtl  |flotiii  l<;mally. 

^haXe  tlicj"  _.  -  are  in  progress  in  the  parietes  of  tlie  ventricle, 

s  pnxevding  in  its  interior.    The  dilated  portion  of  the  cavity 

«p«ciAlIy  if  it  l)e  somewhat  circumscribed  and  bounded  by  a 

di^04^  margin,  the  seat  of  coagula.     These  arc  at  first  thin, 

^  aad   dark  coloured,  8ubser|uently  they  become   more  firm  and 

t;  tad  At  length  the  sac  is  found  more  or  less  completely  filled 

of  which  the  outer  portion??  are  distinctly  htminated  and 

2«!  and  Dficn  adherent  to  the  altered  endocardium.     As  the 
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partial  dilatation  of  the  ventricular  ca>nty  increases  and  forms  a  more 
leas  decided  prntninei^ce  externally,  the  visceral  pericardium  becom* 
implicated  in  the  di-seose.  At  lirst  it  is  only  slightly  opaipie  and  pi 
seiits  a  rough  sm*I^ice,  from  the  existence  of  small  p^ranular  concretionB 
of  tibrine  ;  these  become  thicker  and  coalesce,  and  finally  constitute 
distinct  layer  of  false  membrane ;  and  at  length  adhesions  are  form* 
between  the  visceral  and  rellccted  pericardium  over  the  seat  of  tl 
aneurism,  ur  mure  rarely  unitin;^'  the  whale  or  a  lur^e  i»ortion  of  the  mem^ 
}»nmes ;  often  also,  when  there  nro  not  entii*e  adhesions,  the  surface 
the  heart  displays  lai-j^e  wldte  patches,  In  the  cases  in  which  there 
evidence's  of  the  existence  of  more  general  pericarditis,  it  seems  probabi 
tlmt  the  alterations  in  the  ventricular  walls  U]M)n  which  the  aueurismi 
dilatation  depends,  have,  aa  stated  by  Ilukitansky,  proceeded  froi 
wiLhout.und  liave  involved  the  inner  portions  of  the  pariet^s  secnndarib 

With  tlic  gradual  expansion  of  the  anenrismal  sac,  the  lining  men 
brane  and  part  or  the  whole  of  the  muscular  layers  may  be  erodt 
t»r  destroye^i,  so  that  the  cavity  may  come  to  be  bounded  by  the  pei 
rardium,  with  nr  without  a  portion  of  altered  muscle;  the  aueurisi 
thus  assuming  the  '\fahe  conse^^utive  *'  form.  , 

Pathohij^'ists  have  within  the  last  few  years  described  the  ooci 
rence  of  tibrinous  deposits  in  the  walls  of  the  heart  The  l*athologi( 
Transactions  contain  various  instances  of  the  kind,  originating  eith< 
in  acute  inflammatory  action,  or  resulting  from  an  altered  condition 
the  blood.  In  some  cases  this  tihriuous  material  may  underj^o  impel 
feet  organization,  giving  rise  to  the  hbroid  degeneration  of  the  nuiacuh 
tissue  which,  as  above  shown,  so  fretpiently  precedes  the  formi 
tion  of  the  true  aneurisms.  In  other  cases  the  deposit  breaks  doi 
and  destroys  tlie  involved  tissue,  so  as  to  give  rise,  under  the  pressni 
of  tho  blood,  to  a  kind  of  sac,  to  which  the  term  "falM  aneurisml 
may  be  applied. 

It  should,  however,  l>e  stated  that  Rokitansky  regards  the  acute, 
originally  feUse  form  of  aneurism,  as  of  decidedly  leas  common  occui 
rence  than  that  in  wdiich  the  whole  of  the  tissues  are  expand* 
and   his   conclusions   are   confirmed  by  the  obser>'ation8  of  oUn 
Various  cases  originating  in  the  former  mode  are,  however,  on  recni 
One  such  was  reported  by  Dr.  Pereira,  in  which  the  ca\ity  was  situal 
at  the  base  of  the  septum  of  the  ventricle  ;  and  another  is  related 
Mr.  Shillitoe  and  myself  in  the  Pathological  Transactions.  In  both  th< 
cases  there  was  oonsiderHble  disease  of  the  adjacent  parts  and 
patients  rapidly  sank  ;  and  such  is  probublygenerally  the  case  in  simi 
instances.     It  is  by  no  means  uncommon  in  connexion  with  endi 
carditis  of  the  aortic  valves  to  find  smaller  or  lai-ger  excavations  in 
wntricular  walls  at  the  base  of  the  septum,  which,  were  life  sutficient 
prolonged,  might  probalily  hoc.ome  anenrismal  men.    Cases  of  the  kii 
have  at  different  times  been  exhibited  at  the  Pathological  Society 
the  late  Mr.  Avery ,^  Dr.  IJeunett,'  and  mysell* 

In  some  cases  it  has  been  supj>osed  that  an  extravasation  of  blood, 
*  P«th.  Trnna.  i.  p.  72.  '  Il-id  p.  50  '  ILid.  ii.  p.  49. 
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ii.-.  Cffffntion  of  an  abscess  iu  the  substance  of  the  ventricular  walls, 

:  a  laceration  or  erosion  extending  into  the  cavity,  may  give 

:.^-  'o  ute  formation  of  an  aneurysmal  sac;  and  instances  affording 

•  '■^rrtple*  of  aneurisms  pi'obnbly  so  orij^iiijitinghjive  been  referred  t4>  by 

•  r.   1  luwealso  myself  described  a  casein  which,  iu  connection 

>  ml  [H^ricarditis.  fm  abscess  had  formed  in  the  septum  of  the 

A-hich  opened  into  the  base  of  the  left  ventricle  and  origin  of 

..  ti;t.     In  this  instance  the  aortic  valvefl  were  also  extensively 

I  Ived  and  the  patient  died  rapidly,  but  it  apparently  formed  an 

koe  in  which  an  abscess  in  the  cardiac  walls  might  have  been 

by  anetirism.    1'lie  case  is  more  fully  reported  by  Dr  Craigie. 

in  vboee  practice  it  occurred.     It  is  also  highly  probable  that  in  some 

nA^>  liu^erations  of  the  internal  jx)i1ions  of  the  muscular  walls  of  the 

ronnected  with  fatty  degeneration,  may  lead  to  the  formation 

i-i  .(I.-  u-ii^se  consecutive  aneurisms, 

I  have  alresuly  mentioned  tlie  conclusions  deduced  finm  the  cawes 
aaalysed  «6  to  the  parts  constituting  the  walls  of  the  sacs.  Dr.  Thur- 
tmoi  haft  also  given  particulars  of  their  contents.  He  states  that  in 
IWDty'three  cases  th*^y  contained  a  greater  or  less  aniount  of  lami- 
mifd  coagidum  :  in  nineteen  simple  amorphous  clots  ;  and  in  twenty- 
tkrae  cases  they  had  l>een  found  empty.  Of  my  own  series  of  cases, 
Biaei«eD  cont^»ined  old  coagtda,  which  were  more  or  less  decolorized, 
ited.  and  in  some  cases  adherent  to  the  lining  membrane  of  the 
thiee  ilisplaye*l  old  and  recent  clots  combined:  and  seven  con- 
only  recent  coagida,  Tlie  condition  of  the  sac  haa  not  been 
[1  in  most  of  the  remaining  cases.  In  twentA'-one  of  the  first 
ion  of  cases  the  aneuriamal  walls,  and  especially  when  the  sacs 
distinct  tumours,  had  bren  strengtheneil  by  adhesions  of  the 
ium;  in  other  iDStf»nces  there  were  loose  false  membranes  on 
pericardium  without  adhesions  ;  and  in  seven  case^  the  layers  of 
Juio  were  universally  mllicrent.  In  the  second  series,  eleven 
lirty  in  which  the  condition  of  the  pericardium  is  named  in  the 
diiipLByed  adhesions  over  the  projections  of  tl»e  aneurisms ;  in 
"^f«  were  white  patches  and  adhesions  in  the  seat  of  disease  or 
;  iu  one  the  adhesions  were  almost  entire;  and  in  three 
--  two  layers  of  pericardinra  were  universally  attached 
'-</•  — M.  Breschct  supposed  that  the  ancurisiual  sac^s  were 
.:ttodat  the  apex  of  the  left  ventricle.  I>r.  Thurnam 
.  this  opinion,  and  showed  by  the  analysis  of  the 
rh  he  collected,  that,  while  the  partial  dilatations  are  of  more 
ill  itrx'urrence  at  the  apex  than  elsewhere,  they  do  occur  in  all 
of  tbo  venticular  walls.  Of  filty-seven  cases  in  which  the  de- 
plete, in  twenty-seven  the  sac  was  situated  at  or  near 
f  y-one  in  din'orent  parts  of  the  btise  ;  in  fifteen  iutJie 
-  of  the  ventricle;  and  in  thive  iu  the  st^ptum.  Of 
:  .■:  uore  recent  cases,  in  fourteen  the  sacs  were  situated 
tike  apex ;  in  cloven  near  the  base ;  in  eight  in  the  ndddle  of  the 
iha  anterior,  outer,  or  posterior  part  ;  and  in  six  in  the 
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septum.  Ill  lliret  instances  there  were  two  or  more  sacs  in  tlie  samd 
case.  In  one  of  them  one  sac  was  sitnat<rd  at  the  apex,  and  another  oa 
the  leJl  side;  in  a  second,  one  aneurism  was  at  the  apex,  the  other  in 
tlie  septnm  ;  in  the  third,  one  sac  was  situated  partly  in  the  septum  and 
jjartly  in  the  ant»irior  wall,  anotlier  was  situated  posteriorly  in  the 
septum,  and  a  third  occupied  the  niid<lle  of  the  external  wall.  Both 
these  euumeiutions  concur  in  showing  tluiL  tlie  most  fretjuent  sitnutions 
for  the  aueurisrual  aacs  ore  first  the  apex,  then  the  base,  and  lastly  the 
external  wall  and  septum. 

The  greater  liability  to  the  occurrence  of  aneurisms  at  the  apex  of  the 
ventricle  is  supposed  by  M.  Breschet  to  he  owin^'  to  the  n^Iativc  thin- 
ness of  the  parietes  in  that  situation,  exposiuf:^  them  to  nipture  during 
the  active  contraction  of  the  heart.  It  is,  hnwever,  iiifu-e  probably  owing 
to  the  tissues  bein*;  readily  involved  in  inflammatory  action,  extruding 
from  the  peri-  or  endo-canlium,  when,  as  at  the  apex,  those  membranes 
ai'e  more  nearly  in  contact,  than  when  the  layer  of  musuular  structure 
is  of  greater  widtli.  The  jiortions  of  the  ventricle  near  the  base  are 
probably  commonly  aifected,  frnui  the  frequency  of  endocarditis 
of  the  aortic  valves^  k'tidin^  tn  indunitiiui  and  thickenin*^,  and  so 
to  more  or  le.ss  obstruction  to  the  How  of  blood  from  the  ventricle. 
Under  these  circumstances  there  is  a  tendency  to  ejccavation  beneath 
the  aortic  valves,  wliich  may  proceed  to  the  extent  of  forming  a  dis- 
tinct aneurismol  sac.  In  some  cases  the  disease  ia  situated  in  what 
has  been  termed  the  "  umhfend^'d  ifpavi-"  the  space  which  intervenes 
between  the  base  of  the  ventricular  septum  and  the  convex  sides  of 
the  left  and  poaterior  semilunar  valves.  This  ordinarily  is  only 
closed  by  the  endocnrdium  of  the  left  ventricle,  and  by  a  layer 
uf  fibrous  tissue,  a  thin  layer  of  muscle,  and  the  endocardium  of 
thti  right  ventricle.  I^ing  thus  impeifectly  protected,  tlm  space  ia 
readily  expanded  under  any  unduly  disteudin;^  force,  and  a  sac  is  formed 
which  will  protnule  into  tlic  rijt^ht  cavities  about  the  auriculo-ventri* 
culiir  ajM^.rture.  AVhen  in  A^ienrui  a  year  a^'o  KokiLausky  showed  ma 
one  or  two  cases  of  the  kind ;  one  was  exliibited  at  the  Paliiological 
Society  duriiig  the  last  session,  by  Dr,  Hare,  and  I  have  found  the 
condition  myself  In  some  cases  portions  of  tlie  ventricular  wall  in  thiff: 
situation  nmy  be  cougenitally  delicient,  and  a  column  of  blood  llowin;L? 
from  the  left  ventricle  may  dintend  and  dilate  the  folds  of  the  tncusjud 
valves,  as  shown  in  a  specimen  in  the  Museum  of  the  Koyal  CoUeji^e  of 
Surgeons.  In  other  citsea,  tin;  excavatiun  may  occupy  some  other  por- 
tion of  the  base  of  the  ventricle  Iwnealh  the  aortic  valves,  and  al 
channel  may  be  formed  leading  into  a  small  anenrismal  sac,  situated', 
external  to  the  origin  of  the  aoita ;  and  such  sac  may  be  still  further! 
pwlonged  so  as  to  open  alK)ve  into  the  aoilA.  Case^  of  this  kindi 
were  tirst  dc^scrilied  aii<l  Hgured  by  Dr.  Hope,  though  he  supposed' 
that  the  aneurisms  originated  in  connexion  with  the  aorta  and 
only  opened  into  the  ventricle.  I  have  described  two  cases  of 
the  kind  in  the  Pathological  Transactions,  and  a  similar  one  is  also 
related  by  Dr.  Bristowc.     Aneurism  at  the  base  of  the  ventricle  mny 
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mpiiire  into  the  right  auricle  or  pericardium.     Eokitansk}'-  uien- 
tiuo«  hftviug  seen  a  case  in  whicli  liotli  these  results  occurred.     Wlien 
tbe  Mca  form  in  the  exterual  wall  of  the  ventricle,  they  may  open  into 
tke  lefl  auricle  or  may   burst   into   the  left   pleura,   lus   in   a   case 
to  by  Sir  A.  Cooper.     When  seated  in  the  septum  they  nmy 
upon    the    ri<;ht  auricle   and  ventricle    and  open  into  one  or 
of  those  cavities,  especially  the  right  ventricle,  as  in  the  case 
rvTiiM  by  I>r.  I'ereira,  one  existing  in  the  Museum  of  St.  Thomaaa 
T41I,  and  one  referred  to  by  liokitansky.     In  eases  of  this  kiud 
*"  anennsm  resultij,  which,  as  pointed  out  by  Dr.  Thurnam,  is 
-  to  the  " jtjx^ntftTuoits  varicose  aiuurisnu^  "  of  autliors. 
..t    ntitl  Stz^, — Aneurisms  of  the  heart  may  Im  either  circnm- 
•  d  or  diffuse*! ;  or,  in  other  words,  the  apertures  by  which  they 
■mnunicate  with  the  ventricle  may  be  more  or  lass  conatricted ;  or 
tb»  cavity  of  tlie  aneurism  may  gradually  extend  from  that  of  the 
»*-Titrirl«*  -withont  any  obvious  line  of  sejiamtiou.      The  sacs,  when 
wtnatffi  at  the  ajiex,  are  more  ^nerally  of  the  diffused  form  ;  those  at 
tbe  \m9w.  and  in  other  parts  of  the  ventricle,  are  more  commonly  cir- 
■iBg.  In  the  first  series  of  cases  the  sacs  are  iufened  to  have 

• -ribt'd  in  twenty-five  cases,  and  diffused  in  nineteen.    As 
aseertiiincd  fiom  the  reports  of  the  more  recently  pub- 
it  apj)ears  that  of  thirty-seven  cases,  twenty-five  were 
i  and  twelve  diffused. 

t  the  8ac«  also  varies  according  to  the  seat  and  duration 

'',     At  the  base  and  Lu  the  aeptmii  the  sacs  rarely  attain 

• ;  on  the  contrary,  when  developed  in  the  externid  wall  or 

,  they  may  form  tumours  of  considerable  magnitude  or 

r\'cn  equal  the  dimensions  of  the  heart  itself.     Tlie  acute  fonns  of 

wn  alsti  appear,  as  might  be  expeoted,  not  to  attain  the  dimen- 

of  the  more  chiijnic  cases.     Dr.  Thurnam  states  that  in  his  case^ 

ike  iaiM   niiRht,  in  nine  instances,  1>e  compared  to  nuts,  in  twenty  to 
[Mlaots,  in  deven  to  fowls*  evitrs,  in  fourteen  to  oranges,  and  in  nine  their 
aluiOHt  or  quite  equalled  that  of  the  healthy  hejirt  itself.    In  tliiity 
Xl^  /-^i^»*'i  wliich  1  have  myself  collected,  in  four  the  aneurisms  are 
^m'  !  to  have  been  snjall;  in  five  they  are  compared  to  hazel 

—to  r»  iii-M  rta;  in  two  to  walnuts  ;  one  is  said  to  have  been  large 
MMK^  to  bold  a  plover's  eg^,  one  to  hohl  a  pigeon's  e^%  and  six  ai'e 
■—■tsr  ■        -  or  smaller  or  larger  fowl's  esr^s.  One  sac  is  sold 

16  ba'  i»«  a  nutniejj,  another  a^i  a  plum  ;  one  is  i*eported 

l»  bfi  ibie  of  holding  the  whole  end  of  the  thumb,  another 

I*-.  iurge  as  an  apple,  and  a  thiiti  as  a  small  orange.    Two 

■■  as  bein^.;  laii^e.  In  one  case,  in  wlueh  there  were  two 
n:x  cn\jio'!«.  bi)th  were  the  size  of  waluuta  ;  in  a  second  one  waa 
m  laxge  a^  &  hfn'a  e>:i;.  the  other  as  a  wahiut.  In  a  third  there  were 
ItMV  ca.^  ''**  iargest  the  size  of  a   nut.      In  several  rases  the 

(nrities  <  '  '"•'*  "*■  laore  hx^uli,  and  in  one  tliere  were  three  large 

^«ebe«  ;  in  tlie  main  cavity. 

MiaLt  ffj  -'-       /  ''if  th*'  IWit'orfhitni  ftmi  Ifrarf. — The  frequency 
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of  alterations  in  tlie  ])ericardiuni  and  endocftrdiuin  ajid  in  the  wall 

of  the  ventricle  in  the  seat  of  the  anourismal  swellings,  has  alii 
been  referred  to.     It  imist  also  he  nientioned  that  the  occurreuce 
thickening,  opacity,  and  induration  and  ossification  of  the  endocardii 
and  pericardium,  and   the    iihioid   transformation  of  the    muscuh 
siilistanre,  are  by  no  means  confined  to  the  inmiediate  seat  of  disei 
Tliese  chaugt^s  ofU'.n  iiivulve  a  considtirahle  portion  of  the  heart,  an< 
eaporiully  of  the  h't't  iinricli' and  v('titrirh\     In  a(iditi<tn  tu  these  niorbi< 
conditions,  also,  the  effects  of  Oioi-e  recent  iiiHanniiation  an,*  fivquently 
found.    H.enunliagic  pericarditis  occuired  in  one  of  the  first  collectiou 
of  cases;   and  in  the  recent  series,  pericanliLis,  with  or  without  old 
adhesions  and  white  jtatchcs,  is  reconh^d  to  have  been  found  in  foi 
cases.  In  two  also  i\[  the  ca^-ia,  blnud  was  found  in  the  pericnrdinm,  an< 
in  a  large  proportion  of  both  series  there  was  serous  eilusion  in  con^ 
junction  with  general  dropsy.    In  two  cases  also  of  the  later  codectioi 
there  were  evidentres of  re<cnt  etidacnrditis.anii  in  several  instances  fa< 
degeneration  of  the  muscului  btrucliae  bad  occurred  in  dilfercnt  pai 
of  the  lieart. 

In  five  of  Dr.  Thurnam's  cases  there  is  stated  to  have  been  disease 
of  the  mitral  vnlves,  in  thi-ee  uf  tiie  aortic  valves,  and  in  one  of  bol 
sets,  and  in  only  eight  cast's  aii3  the  valves  expressly  stated  to  hai 
been  healthy.     In  my  own  cases,  the  valve*  are  stated  to  have 
healthy  in  only  five  cases.     The  aortic  valves  are  reported  to  ha^ 
been  diseased  in  seven  instances,  the  mitral  in  two»  and  both 
in  tliree,  and  in  two  or  tliree  other  instimces  the  aneurismal  satis  wei 
80   situated  as  to  have  interfered  with    the  action  of  tlie  auricul< 
ventricular  valves.      It    must   necessarily  follow  that   the   state 
the  whole   heart   is  aftected  to   a  greater  or  less  extent  in  th< 
conditions,  wliicli  necessarily  lead  to  alterations  in  the  size  of 
cavities  and  in  the  thickness  of  the  walla.     From  the  firet  series 
cases  it  was  inferred  that  there  was  general  dilatation  of  the  org? 
in  three   cases,  dilatation   with   hypertrophy  in  three,  dilatation 
the  left  v(*ntriclo   only  in  two,  hypertrophy  in  two,  and  dilatatioi 
with  hy[)ertruphy  of  both  ventricles  in  nine.     In  only  ten  cases  wi 
the  heart  reported  to  have  presented  no  other  lesion  than  the  aneu- 
risms, and  in  three  only  was  it  stated  to  have  been  positively  healthy- 
lu  the  more  recent  collection  the  heart  appears  to  have  l»een  greatl]| 
enl&i'ged  in  seven  cases  ;  then?  was  great  enlargement,  but  especiall] 
hypertropliy  and  dilatation  of  the  leti  ventriele  in  twenty  cases;  dtli 
tation  of  the  left  ventricle  in  two;  and  dilatation  of  the  right  ven- 
tricle in  one.    In  two  cases  the  separation  of  tlie  two  sides  of  the  he* 
was  injpert'cct  from  the  uperlnivs  having  fonned  in  the  fold  of  th( 
foramen  ovale.    In  three  cases  the  corouar>'  arteries  were  diseased;  an( 
in  six  there  existed  more  or  less  atheroma,  calcification,  dilatation, 
aneurism  of  the  aseemling  portion  of  the  aorta.    Of  the  whole  ui 
ber  of  cases,  excluding  from  consideration  six  in  which  the  reporta  ai 
imperfect  as  to  the  general  condition  of  the  heart,  there  is  not  oi 
in  which  tliere  was  not  some  alteration  in  the  state  of  the  heart  p] 
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pmoanltuu),  \\\  addition  to  the  aut^unsiii.  In  unt^  cnsu  the  heart  is  in- 
deed said  to  have  beou  ut'  natural  si/.e,  but  in  that  instauco  there  was 
recent  pericarditis  and  an  acute  aneurism. 

The  sha|>e  of  the  heart  is  stated  to  have  been  frequently  altered  by 

Um  pffoeence  of  the  aneurismal  swellings.     In  some  it  had  an  un- 

aaattily  wide  or  globular  form ;  in  othens  there  was  a  bulging  of  the 

irivnia]  sac,  sejtarated  by  a  nxore  or  less  distinct  fuiiftw  froni  the 

portion  of  tlie  ventrirular  wall ;  and  in  yet  other  cases  there  were 

•bncraa   luinoure  prujeetinr;  from  the    suH'ticu   of   the   or<;an.     These 

VfCK  BoiQi!tiuies  only  of  small  size  so  as  to  be  eoni]>ared  to  a  small  nut 

«jrthinil>lo;  in  others  they  were  of  considerable  uiagiiitude.  and  were 

tfparmtcd  fn^ni  the  walls  of  t.lie  huart  by  a  distinct  cfinstriction  or 

nt^'k.     In  one  8|>eciMien  contained  ui  tlie  MuHeuiii  of  St.  Thomas's 

^  ]intl»ably  one  of  those  refen-ed  to  by  Sii-  A.  Cooper,  tliere  is 

I   with  tliin  parietes  as  larj^e  as  an  ordinary  hunrt  projecting 

:  the  anterior  surface  of  the  organ,  and  separated  from  it  by  a 

Ut-tk  which  is  not  half  the  circumference  of  the  tumour  itself. 

Thr  c.xLetence,  however,  of  an  obN-ious  tumour  or  irregidarity  on  the 

•cnncc  of  the  heart  depends  upon  the  Seat  and  size  of  the  aneurismal 

4ac     At  the  base  the  tumours  aie  generally,  if  not  always  small,  and 

lii  not  fonn  projections  which  can  be  detected  till  the  parts  around  are 

dwirrlril  away.  Aneuri.sm3  in  the  septum  also  can  produce  no  marked 

allentioD  in  the  general  form  of  the  or„mn  ;  but  those  on  the  anterior. 

r,  Rod  posterior  walls,  if  at  all  of  large  size,  necessarily  occ^iou 

Mine  general  bulging  or  form  n  distinct  tumoiir.     Of  fifty-four 

it  is  inferred  that  only  thirty-five  wei-e  attended  by  tumour. 

8tmit  of  oiKer  Organs  of  (kt  Bvdy. — llie  condition  of  the  other  organs 

«{  ihm  body  ia  not  recorded  by  Dr.  Thurnam,  j^robably  fivjiu  the  histories 

of  thi-  rit«Gfl  which  he  coUectt^d  being  defective  in  these  particulars.     I 

^>  that  1  am  not  able  to  supply  satisfactory  infoi-mation  from 

i^  tv|*^/rlji  of  the  more  recent  cases.    I  find,  however,  that  in  a  large 

fiymtion  of  them  there  was  more  or  less  general  dropsy,  and  tlmt 

avws  efiiuion   bad  rK*.currcd  in  one  or  both  pleural    cavities  and  in 

tie  peritoiMael  sac.     In  one  of  the  cases  the  lluid  in  the  pleum  was 

Woody,  the  lu»g»  being  also  engorged  in  the  same  case.      In  two  cases 

tfceie  wete  «ign8  of  recent  pleurisy,  and  in  eight  the  visceral  and 

fuiHid  pleone  were  attached  by  old  adhesions.     In  eight  cases  there 

VM  puloiasiazY  apoplexy,  emphysema,  bronchitis,  or  pneumonia,  and 

buiw  i£  tbe  Utter  caJHrs  tlie  lung  was  gangi'enous.     In  one  instance 

tfavr*  were  tubeiclee  in  tlic  lungs,  and  in  another  old  s^-philitic  disease 

fitXm  huyciK. 

The  liver  is  rt^|»ortt!d  to  have  been  small  and  pule  in  one  case ;  fatty 

in  ..»>..    hqJ  congested,  en]arge<.l,  granular  or  iudunited  in  eight  cases. 

ri  was  largo  in  two  cases,  small  in  one,  and  softened  and  cod- 

i'  ii  '»U8  or  purulent  deposits  in  one.     The  kidneys  were  en- 

%'i^  .  casiv;  granular,  atrophied,  cystic,  or  otherwise  diseased 

lb  AX;  mimI  «MJQtained  ]:>uraleiit  deponit^  in  one. 

SfmfiftnmM  ami  Vawie  o/  lJc*tlh, — It  is  im^toasible  to  point  ont  any 
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symptoms  which  can,  in  the  present  state  of  our  knowledge,  be  regardi 
as  characteristic  of  the  lateral  or  partial  aneurisms  of  the  heai*t ;  am 
indeed,  it  is  doubtful  wlietht^r  any  such  s>nii)tonis  wili  hi;rcafter 
ascertained.   This  "will  readily  be  undei-stood  when  the  frequency  wil 
wliich  the  affection  is  associated  with  valvuhar  diseases  and  with  all 
atious  in  the  size  of  the  cavities  and  thickness  of  the  walls  of  the  he* 
is  considered.    On  analysini^  the  reports  which  have  been  published,  ij 
appears  that  in  several  cases  the  condition  was  only  detected  on  pc 
mortem  examination,  in  the  bodies  of  persons  who  were  not  knoi 
to  be  sutferiug  from  any  form  of  cardiac  disease,  and  were  supj 
to  be  previously  in  good  health.     In  by  far  the  largest  proportion 
cases,  however,  twent)'-two  out  of  twenty-seven,  tliere  is  a  history 
pre  longed   indisposition,  not  uniVequently  commeucing  with   acut 
rheumatism  or  in  some  inHanuuatoiy  atrection  of  the  thoracic  orgat 
and  characterised   by  the  usniil  Hymjitoms  of  cardiac  disease.     Dij 
ficuUy  of  brealliiug,  and  sbuso  of  auffucatiun  and  opjuession  at  tl 
chest ;    pain  in  the  region  of  the  heart,  at  the  sternum,  and  at  tl 
epigastrium  ;    palpitation  and  tuiinUtuous   action  of  the  heart,  an^ 
irregularity  of  the  pulse;  witli  cnugh,  expectoration,  and  dropsi< 
symptoms,  are  generally  mentioned  as  having  been  present.     Not 
frequently,  also,  the  sounds  of  the  lieart  are  stated  to  have 
replaced  by  morbid  murmurs,  but  these  appear  to  have  been  chiefli 
if  not  wholly,  ivfen^hle  to  coiucideat  valvular  atfections.     The  oul] 
aymptoms,   indeed,  wliicli   eau    be    regardetl   as   at  all  of  a  speciiii 
character  are  pain  and  sense  of  weight  in  the  region  of  the  Iw 
which  appear  to  be   more  constant  attendants   on   these   fonns 
disease  than   on  any  other  kind  of  organic  affection  of  the  heai 
It  must,  however,  be  concluded,  that,  at  the  present  time,  the  diagnosii 
of  these  affections  cannot  l>e  effected  during  life,  and  it  is  inde( 
doubtful  whether  it  will  be   ever  possible,  with   any  exactitude, 
diagnose  them. 

Tho  cause  of  death  is  also  often  not  clearly  stated  in  the  repoi 
which   have  been  published.     It  appears,  however,  that  of  the  C( 
collected,  in  three  tlie  patients  died  suildenly,  and  probably  from  s] 
cope,  without  any  olivious  reason  being  detected  for  the  occurren< 
In  two,  death  resulted  from  cercbnil  congestion  aud  convnlsiona 
one,  from  more  acute  disease  supervening  upon  old  laryngeal  affe-ctiui 
In  one  from  bronchitis,  two  fmm  pneumonia,  one  from  pleurisy,  luU 
in  one  from  phthisis.     In  two  cases  the  patients  sank  from  coma  aw 
iither  symptoms  connected  with  disease  nf  the  kidneys.     In  four  in* 
sbince.s  di^ath  n^aulted  fiotu  tho  rupture  of  tho  sac  and  the  escape  ol 
blood  into  the  cavity  of  the  pericanlium ;  in  four  from  tliM  ruptuu>  of 
an  aneurism  of  the  ascending  aorta  into  the  pulmonary  arterj'.   lut^ 
cases  the  patients  died  fnun  exb'usive  disease  of  the  aortic  valves  coi 
nected  with  endocarditis ;  combined  in  one  with  the  opening  of  an  acul 
aneurism  into  the  left  auricle  and  very  nearly  externally,  and  in  lh< 
other  with  purulent  deposits  in  dilTerent  organs.     In  the   remaiziii 
seventeen,  out  of  the  twenty-five  cases  in  which  the  particulars  ai 
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given,  it  appears  that  death  resulted  fmrn  the  progress  of  the  general 
and  dropsical  symptoms  and  the  afiPections  of  different  oigans  super- 
induced by  the  cardiac  defects.     Of  the  cases  previously  analysed, 
the  cause  of  the  death  was  assignable  in  twenty-four.    In  twelve  of 
them  death  was  sudden :  in  three  from  syncope,  in  six  from  rupture 
of  the  sac  into  the  pericardium,  in  one  into  the  left  pleura,  and  in  one 
from  rupture  of  the  heart  itself    In  four,  the  patients  died  of  apoplexy 
or  paralysis,  and  in  one  from  epistaxis.    In  nine  cases  death  ensued 
from  the  progress  of  the  cardiac  symptoms,  and  six  from  other  coin- 
cident complications.     Eokitansky  mentions  the  case   of  a  boy  of 
twelve  years  of  age,  in  whom  a  small  aneurism  at  the  base  of  the 
ventricle,  after  having  first  formed  a  connection  with  the  right  auricle, 
opened  into  the  pericardial  sac. 

It  thus  appears  that  there  are  on  record  eleven  cases  in  which 
the  aneurismal  cavities  have  terminated  by  rupture.  In  most  of 
them  the  affection  proved  suddenly  fatal.  Such  was  the  result  in 
tbe  instance  of  General  Kidd,  a  gentleman  of  seventy-three  years  of 
age,  whose  case  is  related  by  Dr.  Johnson,  and  who  was  found  dead  in 
liis  bed.  Here  the  aneurism  was  of  small  size,  and  was  situated  near 
the  base  of  the  ventricle.  In  a  case  related  by  Dr.  Wilks,  a  girl  twelve 
years  of  age,  died  suddenly  when  playing,  and  an  aneurism  about  the 
size  of  a  walnut  was  foimd  about  the  middle  of  the  anterior  wall  of  the 
lefl  ventricle  near  the  septum.  In  other  instances,  however,  life  has 
been  prolonged  for  some  short  time  after  the  occurrence  of  the  rupture. 
Thiu^  in  the  case  related  by  Galeatti,  the  symptoms  indicating  the 
rapture  appeared  about  a  week  before  the  fatal  termination ;  and 
in  one  which  I  have  myself  related,  blood  appears  to  have  escaped 
into  tbe  cavity  of  the  pericardium,  not,  however,  by  a  distinct  rup- 
ture, five  days  before  death;  more  rapid  extravasation  having  been 
prevented  by  adhesions  between  the  layers  of  pericardium  at  the  seat 
of  disease. 

In  some  cases  the  aneurism  may  be  regarded  as  having  under- 
gone a  partial  natural  cure.  M.  Cruveilhier  has  described  cases  in 
which  the  process  of  dilatation  seems  to  have  been  ari-ested  and  the 
sac  had  been  converted  into  bone,  or  more  properly  speaking,  in 
which  cretaceous  matter  had  been  deposited  in  its  walls.  In  a 
case  recorded  by  Dr.  Wilks '  the  cure  appears  indeed  to  have  been 
ahnost  complete.  A  man,  fifty-two  years  of  age,  of  A^ery  intem- 
perate habit-s,  died  of  phthisis,  and  on  examination  after  death,  the 
heart  and  pericardium  were  found  adherent  to  the  diaphragm  at  the 
apex.  In  this  situation  tliere  existed  a  hard  calcified  tumour,  about 
the  size  of  a  pigeon's  egg,  which  contained  layei-s  of  decolorized  coagu- 
1am.  The  cavity  communicated  with  that  of  the  ventricle  by  an 
aperture  of  about  the  same  size  as  the  sac  itself.  The  edges  of  this 
aperture  were  smooth,  and  the  membrane  lining  the  sac  was  con- 
tinuous with  the  endocardium  of  the  ventricle.  No  history  of  the 
case  could  be  obtained;  but  there  is  no  doubt  that  the  sac  was 

»  r.ith.  Trans,  vol.  viii.  p.  103. 
VOT.  IV.  W 
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anearismal,  and  that  the  progress  of  tbe  disease  had  beeu  eutiret] 
arrested  some  time  before  the  death  of  the  patient 

jifje  and  Sex  of  the  Siihjcds  of  the  Zh'sease. — Dr.  Thumam  found  the 
sex  assigned  in  forty  of  the  cases  wliich  he  collected,  and  of  thei 
thirty  were  males  and  ten  females,  and  he  points  out  the  different 
which  this  proportion  displays  to  the  frequency  of  aneiirismal  affe 
tions  of  the  arteries  in  the  two  sexea.  The  facts  which  I  have  broughl 
together  hIiow  a  still  larger  pinportion  of  cases  in  females — the  nui 
bers  being  tliirty-nine — twenty-iive  males  and  fourteen  females.  Th( 
ages  of  the  patients  in  the  first  series  of  cases  ranged  from  eighteen 
to  eighty-one,  and  were  pretty  evenly  distributed  throughout  the 
middle  and  later  periods  of  life,  though  somewhat  more  frequent 
between  twenty  and  thirty,  and  in  advanced  life.  The  more  recent 
cases  display  a  tolerably  equal  distribution  from  early  to  advanced  ag^ 
and  are  given  in  the  following  table : —  m 


Age.  M'lea. 

14  and  18 2 

21  to  30 4 

81  to  40 4 

41  to  fiO 4 

61  to  60 3 

fll  to  70 3 

71  to  77 2 

Between  60  and  70      ....  1 

Not  lUted 2 


20 


Age.  Prioale*. 

12  and  15 2 

21  to  30    .     .     .  ...  4 

81  to  40 0 

41  to  60 0 

61  to  60 0 

61  to  70 4 

71  to  77 S 

Botweon  60  and  70      .     .     .     .  0 

Not  stHted S 


14 


The  most  noticeable  circumstance  in  this  enumeration  is  the  vei 
early  age  at  which  the  cardiac  cases  occur  as  compared  with  diffen 
forms  of  arterial  aneurism  ;  this  being  explained  by  the  frequent  ori|^ 
of  the  disease  in  endocarditis,  and  the  frequency  of  endocauiitic  affe 
tions,  as  complications  of  rheumatism,  in  early  life.  It  would  have 
interesting  to  have  given  some  more  satisfactory  information  as  to  tl 
influence  which  rheumatism  exercises,  either  immediately  or  more" 
remotely,  in  the  production  of  the  partial  aneurisms  of  the  heart. 
The  reports  of  the  cases  are,  however,  very  imperfect  on  this  poiut; 
but  they  clearly  indicate  that  the  aneurisms  are  not  unfrequeutly 
connected  with  rheumatism.  They  appear  also  to  be  very  commonly 
predisposed  to  by  habits  of  dissipation  and  intemperance,  both  causes 
which  we  know  are  verj'  influential  in  the  causation  of  other  forms  of, 
cardiac  disease. 


Aneukism  of  the  Lkft  ArmcLE. — An  instance  of  dilatation  of  tl 
left  auricle  with  deposition  of  coagula  in  the  dilated  part,  the  result 
an  injury,  was  related  by  iJionis  in  1716.*     With  this  exceptio] 
however,  the  condition  does  not  appear  to  have  been  noticed  till  tl 

>  L'Anat  de  rHomme.  p.  713. 
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bcgbming  of  the  present  century,  when  cases  of  the  kind  were  related 

by  Abemethy,  Burn?,  and  Hodgson,  and,  iiicwe  recently,  others  have 

been  placed  on  record  by  Sir  A.  Cooper,  EUiotson,  Hope,  Chassaignia*^, 

and  Vixchow,  &o.     Dr.  Thurnam  I'efers  to  eleven  cases,  including  a 

farther  notice  of  one  previously  mentioned  by  Dr.  Thomas  Davies. 

Smce  the  date  of  his  memoir  there  have  been  four  or  five  other  cases 

li»hcd.     Of  these  one  is  related  by  Dr.  Fenwick,^  another  by  Mr. 

<j\X  Hewitt,^  a  third  by  Dr.  Bristowe,^  and  one  by  myself.* 

The  so-called  aneurisms  of  the  auricle  consist  of  dilatations  coulain- 

iftg  coagubi  and  fibrinous  deposits  of  the  sinus  and  auricular  appendix, 

or  Loth.     They  may  either  involve  a  considerable  portion  of  the  walla 

'  ■   -•  cavity  and  pass  gradually  from  tlie  undilated  part  without  any 

ii«  constriction  or  sej^ai-ation ;  or  tliey  may  form  distinct  saccu- 

.nsioDS.     In  the  largest  proportion  of  instances  the  sinus 

li  the  seat  of  the  disease,  and  the  aneurism  has  been  of  the 

•A  fonn.    lu  the  cases,  however,  of  M.  Chassaigniac  and  Virchow, 

"Uj^i  m  that  of  Dr.  Fenwick,  the  cavity  was  distinctly  circumscribed. 

Most  generally,  also,  the  disease  has  bt-en  found  in  connection  with 

winie,andoft^-n  very  marked,  obstruction  at  the  left  auriculo-ventricular 

riare  ;  but  in  the  instances  named  the  valves  were  free  from  disease. 
case  of  Dr.  Fenwick  was  further  interesting  from  there  having 
ecittod  during  life  a  loud  systolic  sound  autlible  at  the  apex,  which  was 
desiiy  due  to  the  obstniction  caused  by  the  aneurisnial  swelling. 

In  two  of  the  cases  refened  to,  tliose  of  }Av,  Prescott  Hewitt  and 
Dr.  Bhstowe,  the  right  auricle  was  greatly  dilated  as  well  as  the  left, 
ud  the  cavity  contained  coagula ;  in  the  former  instance,  apparently 
irf  similar  character  to  those  in  the  left  auricle — in  the  lattxir,  how- 
fta;  only  the  usual  amorphous  clots.  Partial  expansions  of  this  kind 
not,  however,  have  the  term  aneurism  applied  to  them ;  but  to 
the  analog}'  between  the  similar  affections  of  the  arteries 
▼eins,  the  dilatations  of  the  right  side  of  the  heart  shoidd  be 
varicose. 


AvETTBlfiBlS  07  THE  Yaltes. — A  dilatation  of  the  mitral  valve,  to 

the  term  aneurism  may  properly  be  applied,  was  described  by 

1  in  1729;  another  was  mentioned  by  Laennec  and  Fizeau  at 

.'imiiiig  of  this  century.    Sir  A,  Cooper,  also,  in  1825,  referred  to 

Aca^c  ibcn  and  still  existing  in  the  Museum  of  St.  Thomas's  Hospital, 

two  other  instances  of  the  kind  have  been  more  fully  related  by 

Tliumaui  though  previously  noticed  by  others,  of  which  one  oc- 

iti  the  practice  of  Sir  Thomas  Watson  at  the  Middlesex  Hospital. 

r<?cMitly  itpccimens  have  been  described  by  Cruveilhier,  by  Mr, 

Hewitt,*  Dr.  Habershou,*  Dr.  Ogle,^  and  myself/  and  the 

baa  been  noticed  by  Kokitansky  in  his  Pathological  Anatomy. 


•  Lftac«t.  Feb.  is^fl. 

?  patk    Tr»n«.  18<»-fi0,  vol.  ii  p.  l»l. 

«  U.  Iff «d-  u><t  ^^^^  Joamal,  1840. 


Ml.  p. 


»  Path.  Trana.  vol. 

•  Vol.  ix.  p.  117. 
'  Ibid,  vol  vi.  p.  156 

•  VoLUi.  p.  71. 
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Aisfiurisms  may  occur  both  iu  the  aortic  and  mitral  valves.   Of  their  ^ 
mode  of  origin  in  the  Ibrmer  situation  a  very  interesting  example 
contained  in  tlie  Museum  of  St.  Thomas's  Hospital,    In  one  of  the  aorti( 
valves  there  exista  a  small   distinctly-marginated   sac,  which  woul< 
have  coutainod  a  small  beau  ;  in  a  second,  there  is  one  of  somewhat  U 
size,  and  in  tlie  thin]  there  is  simply  a  deposit  of  fibrine  in  one  part 
the  fold  and  a  very  slight  dilat^ition  in  the  same  seat.     It  is  evidei 
that  the  last  is  the  result  of  inflammatory  action,  and  indicates  tl 
first  stage  in  the  pi*ochietiou  of  the  small  aneurisms  wliich  exist  in  tl 
other  valves.     Dr.  Chevers  has  shown  that  in  cases  of  contraction 
the  outlet  of  the  venti'icle  and  expansion  of  the  inlet,  v?hether  relati^ 
or  absolute,  tlie  aortic  valves  have  a  tendency  to  bulge  at  their  most' 
dependent  parts.     If  this  be  ainattended  by  any  deposit  of  fibrine.  the 
fold  iiltiuiatLdy  gives  way  in  the  weakened  portion ;  if,  however,  thiH 
valve  be  strengthened  liy  a  deposit  of  fibrine  the  bulging  may  increaa^B 
till  a  distinct  sac  is  pyodurc<l.     A  veiy  characteristic  example  of  the 
kind  was  exliibited  by  myself  at  the  Pathological  Society. 

In  the  mitral  valve  the  disease  is.  I  believe,  always  found  in 
free  fold.  The  dilatation  may  occupy  merely  a  small  part  of  tl 
valve,  or  may  bn  of  liirge  size,  so  as  to  involve  a  large  portion  of 
fold.  In  some  cases  the  disease  seems  to  originate  in  the  protrusion 
the  endocardium  of  the  left  ventncle,  through  the  fibrous  structure 
the  valve,  so  as  to  come  in  contact  with  the  lining  membrane  of 
left  auricle.  In  otlu^r  cases  all  the  coats  are  dilated.  In  both  instann 
the  sacs  genendly  project  into  the  cavity  of  the  left  auricle,  and  s<ime- 
times  the  base  ol"  the  sac  gives  way,  and  an  opening  is  produced  in  the 
valve  as  if  a  piece  of  the  fold  had  been  punched  out,  The  sacs  may 
vary  in  size  I'rom  one  which  would  lodge  a  pea  or  bean  or  fiU>ei*t^  to 
one  capable  of  lu^Iding  a  pigeon's  egg.  Of  the  former  size  the  cases  of 
^[r.  Prescott  Hewitt  and  nvysolf  aJford  instances.  Of  the  latter,  Uie 
specimen  in  the  Museum  of  St.  Thomas's,  referred  to  by  Sir  A.  Cooper, 
is  a  mn.st  remjirkablc  iixaniplo.  In  several  C4iaes  two  or  more  sacs  have 
been  found  in  the  same  valve.  Tliese  amall  aneurisms  of  the  mitral 
valve  not  unfrwiuently  occur  in  cases  of  aortic  val\^^lar  obstruction, 
and  I  have  described  one  which  was  found  in  a  case  of  rupture  of  the 
aortic  valves.  The  sacs  may  contain  laminated  coagula,  and  iu  oi 
of  the  cases  described  by  Mr.  Keitlu  a  portion  of  the  valve 
entirely  wanting,  and  a  small  sac  wa«i  produced  by  a  fibrinous  c< 
lum  Ix'ing  aitaclied  on  the  auricular  side. 

Thes(?  all'ections  are  not  only  interesting  pathologically,  but  may 
of  practical  importance,  aa  both  at  the  aortic  and  mitml  valves  tl 
may  give  rise  to  the  symptoms  and  signs  of  incompetency. 

I  have  before  referred  to  a  specimen  which  exists  in  the  Museum 
the  Royal  College  of  Surgeons,  in  which  the  current  of  hlooti  flowi] 
through  a  congt^nital  aperture  existiug  at  the  base  ot  the  venlricul 
S4^.ptuin  ha-*  expanded  portions  of  the  tricuspid  valves,  so  as  to  foi 
small  sacs  or  aueurisms;  and  I  have  spen  a  similar  condition  of  tl 
tricuspid  valve  in  a  recent  case  of  malformation  of  the  same  kind 
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TUBERCLE   IN   TIIE   HEART    AND    TUBERCULAR 
PERICARDITIS. 

lAtSTfWC^  when  alluding  to  accidental  products  says,  that  he  had 
oiljr  three  or  four  times  met  with  tuherclea  in  the  substance  of  the 
Mit;  and  when  speaking  of  chrtmio  pericarditis,  he  remurks.  that  a 
tibenralous  eruption  may  sonielinies  be  developed  in  the  false  inem- 
Wiae  und   may  therehy  convert  the  acute  into  chronic  diseiise,  as 

aoently  liappens  in  pleurisy  and  peritonitis,  and  he  states  that  he 
njipt  with  two  cases  of  the  kind.     In  this  possftL^e,  Laeiiuec  indi- 
otcB  tike  forms  in  wliich  tuherculous  de[>uHit^  EU*e  fuuiid  in  the  lieai*t ; 
Ir  om  of  these  they  take  place  in  the  substance  ol'  the  oi-gau  ;  in  the 
tAtsr  OB  the  surface,  in  connection  with  inHamniatiou  of  the  peri- 
m.     The  former  is  certainly  a  very  rare  condition.     Louis  ^  says 
uwi  iQ  112  dissections  of  phthisical  persons  he  did  not  meet  with  a 
ma^ie  inRtAnce  of  the  existence  of  tubercle  in  the  substance  of  the 
Initv     Rokitansky  ■  also  speaks  of  the  extreme  rarity  of  the  affection  ; 
^d  in  the  records  of  116  post-raortetn  examinations  of  persons  who 
dit.**!  of  phthisis  which  I  have  analysed,  I  do  not  tind  more  than 
or  three  cases  in  which  tubercle  is  said  to  have  been  found  in  the 
Tbe  recorded  instances  of  such  deposits  being  at  all  of  serious 
rice  are  also  very  few  in  numl)er.     The  first  writer  who  alludes 
of  the  kind  is,  I  believe.  Dr.  Baillie/  who  in  his  "  Morbid 
itny  "  says  that  he  "  once  saw  two  or  three  scrofulous  tumours 
ing"  from  tbe  cavity  of  the  pericardium,  one  of  which  was  nearly 
lane  *«  *  walnut.    They  consisted  of  white  soft  matter,  somewhat 
^■£|ing  new  cheese,"  and  he  adds  that  *'the  pericardium  is  a  very 
il    part  for  any   scrofulous  affection;"   and   in   his   "  Dissec- 
,••  *  in  alluding  to  the  same  case,  he  further  says  that  both  lungs 
studded  wirh  tubercUrs,  and  the  right  in  a  statu  of  suppuration  iu 
The  Hubjei't  of  the  dissection  was  a  msn  twenty -one  years  of  age 

of  tho  ( 'hMt,  FnrlK'.Vs  traiiA.  4th  i^ilit.  1 834,  pp.  .'iSO  ftiid  623. 
na  fVi/irtys  Twit.  48-50.  ••  llnd  vol.  \v.  p.  210. 

lit«l  Au*to/n?,  and  work«  by  Wardroy,  182S,  to.1  n.  p,  9, 
Wottu  hf  Wmwdtop,  vol.  i.  p   220. 
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symptoms  which  can,  in  the  present  state  of  our  knowledge,  be  regarded 
as  chanicteristiti  of  tho  lateral  or  partial  aneurisms  of  the  heart ;  and, 
indeed,  it  is  doubtful  whether  any  such  symptoms  will  hereafter  be 
ascertained  This  will  readily  be  understood  when  the  frequency  with 
which  the  affection  is  associated  with  valvular  diseases  and  with  alter^n 
ations  in  the  size  of  the  ciivities  and  thickness  of  the  walls  of  the  hearIB 
is  considered.  On  analysin;^^  the  rejiorts  w^hich  have  been  published,  it 
appears  that  in  several  cases  the  condition  was  only  detected  on  post- 
mortem examination,  in  the  bodies  of  persons  who  were  not  known 
to  be  sufferinj^  from  any  form  of  cardiac  disease,  and  were  supix»8ed 
to  be  previously  in  good  health.  In  by  far  the  largest  proportion  of 
cjises,  however,  twenty-two  fjut  of  twenty-s*.*vrn,  there  is  a  history 
prdongiMJ  indisposition,  not  unfrequently  coniniencin^  with  acu 
rheumatism  or  in  some  inflaiinnatory  affection  of  the  thoracic  orga 
and  characterised  by  the  usual  symptoms  of  cardiac  disease.  DiC 
ficulty  of  breatliing,  and  sonse  of  sufiTocation  and  oppression  at  the 
chest ;  pain  in  the  region  of  the  heart,  at  the  sLcruum,  and  at  thi 
epigastrium  ;  palpitation  and  tumultuous  action  of  the  heart, 
irregularity  of  the  pulse ;  with  cough,  expectoration,  and  dropsi 
symptoms,  are  generally  inentioned  as  having  been  present  Not 
frequi^ntly,  also,  the  sounds  of  the  heart  are  stated  to  have 
replaced  by  morbiil  murmurs,  but  these  appear  to  have  been  chieti 
if  not  whtjlly,  leferalde  to  coincident  valvular  affections.  The  o 
symptoms,  indeed,  whicli  ean  bo  i-e^^arded  as  at  all  of  a  specifi 
character  are  pain  and  sense  of  weight  in  the  region  of  tlie  hwirt, 
which  appear  to  be  more  constant  attendants  on  these  forma 
disease  than  on  any  other  kind  of  organic  affection  of  the  hea 
It  must,  however,  be  concluded,  that,  at  the  present  time,  the  diagnosi 
of  these  affections  cannot  be  effected  during  life,  and  it  is  inde 
doubtful  whether  it  will  be  ever  possible,  with  any  exactitude, 
diagnose  them. 

The  cause  of  death  is  also  often  not  clearly  stated  in  the  repo 
which  have  beun  publislied.     It  appears,  however,  that  of  the  c 
collected,  in  three  the  patients  died  suddenly,  and  probably  from  sy 
cope,  \nthout  any  obvious  reason  being  detected  for  the  occurren 
In  two,  death  resulted  from  cerebral  congestion  aud  convulsions, 
one.  from  more  acute  disease  supervening  ni>on  old  lar)''ngi*al  aflVrctio 
In  one  from  brondiitis,  two  frt)m  pneumonia,  one  from  pleurisy,  an 
in  one  from  phthisis.     In  two  cases  the  patients  sank  from  coma  aui 
other  sympt'njis  connected  with  disease  of  tlie  kidneys.     la  four  in- 
stances death  residted  from  the  ru]>ture  of  the  sac  and  the  escape 
blootl  into  the  cavity  of  the  jtericartlium  ;  in  ftjur  from  the  rupture 
an  aneurism  of  the  ascending  aoita  into  the  pulmonary  artery,   lu  t 
casc*s  the  patients  died  from  extcjisive  disease  of  the  aortic  valves  co 
nected  with  endocarditis  ;  combined  in  one  with  the  oi)eningof  an  acu 
aneurism  into  the  left  auricle  and  very  nearly  externally,  and  in  thi 
other  with  purulent  deposits  in  different  organs.     In  the   remainini 
seventeen,  out  of  the  twenty-five  castas  in  which  the  particulars  a 
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pvfD,  it  appears  that  death  resulted  fmm  the  progress  of  the  general 

iiopsiral  symptoms  and  the  affections  of  difl'eivnt  organs  super- 

;.    «l  by  the  cardiac  defects.     Of  the  cases  previously  analysed, 

the  caofie  of  the  death  was  assignable  in  twenty-four.     In  twelve  of 

death  was  sudden :  in  three  from  syncope,  in  six  from  rupture 

the  sac  into  the  pericardium,  in  one  into  the  left  pleura,  and  in  one 

im  ruptui«  of  the  heart  itself.     In  four,  the  pjitients  died  of  apoplexy 

lysis,  and  in  one  from  epistaxis.     In  nine  cawes  death  ensued 

progress  of  the  cardiac  symptoms,  and  six  I'rom  other  coin- 

ooDiplicatious.      Rokitausky  mentiims  tlie  case   of  a  boy  of 

he  years  of  age,  in  whom  a  small  aneurism  at  the  base  of  the 

le,  after  having  tirst  formed  a  connection  with  Ibe  right  auricle, 

into  the  pericardial  sac. 

rt  thus  apjicars  that  there  ai*e  on    reconl  eleven  cases  iu  which 

the  aneurismal  cavities  have   tenninated  by   nipture.     In    most  of 

than  the   affection  proved  suddenly  fatal.    Such  was  the  result  in 

the  instance  of  General  Kidd,  a  gentleman  of  seventy-three  years  of 

age,  wboec  case  ia  related  by  l)r.  Johnson,  and  who  was  found  dead  in 

Ml  bed.    Here  the  aneurism  was  of  small  biko,  and  was  situated  near 

the  l)ise  of  the  ventricle.    In  a  c^se  related  by  Dr.  Wilks,  a  girl  twelve 

fetnof  age>  died  suddenly  when  playing,  and  an  aneurism  about  the 

sue  of  a  walnut  was  found  about  the  middle  of  the  anti^rinr  wall  of  the 

)fA  rentricle  near  the  septum.     In  other  iiiHtiiiuit^H,  liowever,  life  has 

fceoi  prolonged  for  some  short  time  after  the  occurrence  of  the?  rupture. 

Tlmi^  in  the  case  related  by  Galeatti,  the  symptouis  indicating  the 

^'•'':re  appeared  about  a  week  before    the  fatal  tormiualion;    and 

wliich  I  have  myself  relat-ed,  blood  apiJuai-s  to  have  escaped 

':ie  caxity  of  the  pericardium,  not,  however,  by  a  distinct  rup- 

tjve  days  before  death;  more  rapid  extravasation  having  been 

ted  by  adhesions  between  the  layers  of  pericai'dium  at  the  seat 

In  some  cases  the  aneurism  may  be  regarded  as  having  under- 
yooe  a  pftrtinl  natural  cure.  M.  Cruveilhier  has  described  cases  in 
vluch  the  process  of  dilatation  seems  to  have  l^een  arrested  and  the 
mc  had  Iteen  converted  into  bone,  or  more  prf)j)erly  sjnaking,  in 
vlucii  cretaceous  matter  had  been  deposited  in  its  walls.  ]n  a 
reconled  by  Dr.  Wilks  *  the  cure  appears  indeed  to  have  been 
complete'.  A  ntan,  fifty-two  years  of  age,  of  very  iniem- 
pnmte  habits,  dic<1  of  phtliisis,  and  on  examination  after  death,  the 
■■nt  and  j>^rt<:ui*diuui  were  found  adherent  to  the  diaphragm  at  the 

rL      In  tlm  situation  there  existed  a  hard  calcified  tumour,  about 
sazie  of  a  pijjieon's  egg.  which  contained  layci-s  of  decolorized  coagu- 
ITie  cavity  tonnnunicated   with   that  of  the  ventricle  by  an 
Lun?  of  about  the  same  size  as  the  sac  itself.     The  edges  of  this 
were  smooth,  and  the  membrane  lining  the  sac  was  con- 
with  the  endi>cardium  of  tl»e  ventricle.     No  history  of  the 
oonld  be  obtained ;   but  there  ia   no  doubt  that  the  sac  was 

*  l'.iUi.  Trmii*.  rol.  viii.  p.  lOH. 
IT.  W 
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with  the  observations  of  Laennec  aud  Cruveilhier.    The  differei 

writers   who  have  alluded  to  this  subject  have  agreed  in  assertii 
that  tubt'TCulous  affections  of  tht;  heart  are  only  met  with  in  connectioi 
with  similar  deposits  in  other  parts  of  the  body,  and  the  cases  whici 
have  beiiu  recorded  entirely  confirni  that  view.     The  most  frequent^ 
co-existence  is  with  tubercle  in  the  bronchial  glands,  or  in  the  lymphatic 
j^'lands  of  the  niediastinuna.     In  two  of  the  cases  which  I  have  raysel 
seen,  t.linn«^h  accurriii^r  in  persona  twenty -ei^^ht  and  sixty-seven  yeai 
of  a^^e,  there  was  tuberculous  deposit  only  iu  the  bronchial  glands  an( 
heart ;  though  the  general  rule  is,  as  is  well  known,  that,  after  early  lift 
if  tubercle  be  found  in  any  part  of  the  borly  it  also  exists  in  the  lunj^ 
In  the  thii-d  case,  the  subject  of  which  was  a  girl  thirteen  years  of  a^ 
no  tubercle  was  found  anywhere  else.    In  this  instance  there  was  ah 
slight  luitral  valvular  disease.  Tn  Sir  G.  Burrows'  case  the  lungs,  pleura, 
Unmchial  gland.'^,  peritoneum,  and  splccu  were  tuberculous  ;  and  in 
Dr.  liiily's  there  werfi  tubercles  and  ulcers  in  the  intestines  and  lungs. 
In  one  of  Dr.  Bristowe's  patients  there  was  tuberculous  perforation  of 
the  intestines ;  in  a  seconri,  there  was  tuljercle  iu  the  mediastinum ; 
and  in  the  tliird^  in  the  brain,  lungs,  pleura,  spleen,  and  mesentery. 
The  occasional  occurrence  of  tubercidons  deposits  in  the  heart  with 
similar  affections  of  the  bronchial  glands  and  mediastinum,  and  iu 
some  cases   when   the   lungs   are   entirely  free,  led  Cruveilhier  to 
suggest  that  possibly  the  affection  of  the  glands  might  be  secondary 
to  that  of  the  heait;    but  this  supposition  is  sc^ircely  in  accordance 
with  the  advanced  disease  of  the  lungs  which  is  reported  to  have 
existed  in  other  instances.      Laennec  supposed  that  the  tubercles  iu 
cases  of  thisdescriptiou  were  the  result  of  the  inflammation,  and  were 
situated  in  the  false  membrane  ;  the  latter  is,  however,  certainly  not 
usually  the  seat  of  the  deposit,  and  Sir  G.  Burrows  is  much  more 
probtibly  correct  in  regarding  the  pericarditic  affection  as  the  effect 
of  the  irritation  sf-t  up  by  the  deposit  under  the  membrane.      Indeed, 
the  first  class  of  cases,  in  which  the  tubercles  are  situated  deeply  in  the 
substance  of  the  heart  or  under  the  endocardium  and  assume  the  term 
of  separate  tumours,  cannot  be  regarded  as  essentially  distinct  from 
the  second,  in  which  the  tubercles  arc  more  snperfioial.     The  absew 
of  adhesions  in  some  of   Ihe  latter  class  of  cases  seems  couclusivt 
to  show    that   the   inflammatory    exudation   is    at   least   genei 
secondary. 

The   tulterculous    deposits   in    the   heart  occur   under  the 
circumstances  as  those  which  attend  similar  affections  in  other  pi 
of  the  body ;  they  may  be  found  in  both  sexes,  and  at  all  ages,  bi 
they  are  more  common  in  comparatively  eorly  life. 

The. age  aud  sex  of  tlie  subjects  of  some  of  the  cases  referred 
are  as  foUowe : — 
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1 
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In  several  of  the  cases  of  tubercular  pericarditis  tlie  evidences  of 
fffosion  in  the  pericardium  had  been  obsen-ed  during  life.  When 
nch  Bigns  arise  in  persons  who  are  obviously  tuberculous,  and 
eapeciaUj  if  they  assume  the  sub-acute  form  and  are  not  attended 
b?  tuy  large  amount  of  liquid  effusion,  they  may  be  suspected  to  be 
connected  with  tubercular  deposits.  It  must  however  be  borne  in 
nind  that  pericarditis,  having  no  connection  with  tubercle,  may  occur 
during  the  progress  of  phthisis.  The  inference  as  to  the  tubercular 
oi^jn  of  such  cases  is  therefore  by  no  means  decisive. 


CAXCER 

Canoerons  deposits  in  the  heart  are  of  more  common  occurrence 
than  tubercle;  Dr.  Walshe,*  writing  in  1846,  says  that  he  had  readily 
fbond  twenty-five  cases  recorded  ;  and  more  recently,  in  a  paper  in  the 
PillKdogical  Transactions,*  I  collected  the  particulars  of  forty-five, 
iadnding  in  this  number  two  which  had  fallen  under  my  own  notice. 
Tl»  earliest  published  examples  of  the  disease  were,  I  believe,  those 
<if  Andral  and  Bayle  in  1824' 

The  cases  of  cancerous  deposit  in  the  heart  may  be  classed  into 
Iwr  series:  First.  Cases  of  primary  cancer,  in  which  the  disease 
edits  only  in  some  part  of  the  organ.  These  are  of  extremely  rare 
nee ;  of  the  forty-five  cases  referred  to,  only  two  were  expressly 
ttited  to  have  been  instances  of  the  kind/  though  in  the  reports  of 
others,  no  mention  was  made  of  the  existence  of  cancer  in  any 
part  of  the  body. 

Secondly,  Cases  in  which  the  disease  occurred  coincidently  and 
fnfaably  simnltaneously,  in  the  heart  and  in  different  parts  of  the 
Wy,  and  especially  in  parts  adjacent  to  the  heart.  This  form, 
(kn^  Btill  rare,  is  more  common  than  the  other. 

Tuidlj,  Instances  in  which  the  disease  first  appears  in  parts 
maeent  to  the  heart, — the  bronchial  or  mediastinal  glands,  the  lungs, 
« the  glands  around  the  larynx  and  in  the  neck, — aud  thence  spreads 
»  as  to  involve  the  jwricardium  and  the  large  vessels  at  the  base  of 

■  5»tor^  and  Tr^atmi^nt  of  Cancor,  p.  368.  a  Vol.  xvi.  p.  99,  18(>4,  18*55. 

'  fc*»ae  Me«lical^  1824,  tome  1«  p.  268. 

'vlijTier,  Tnit«  de  la  Mwlle  Epiuiire,  S^'elit.,  1337,  tomfl  ii.  p,  104  ;  l?o>;ula«, 
'»  SUd.  too«  IT.  1825.  p.  247. 
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the  heart  or  the  auricles.    Cases  of  this  kind  are  not  uncomiuo 

though  less  frGqnont  than  those  of  the  next  series. 

Fom'tbly.  By  far  the  largest  projjortiou  of  cases  of  cancero 
disease  of  the  heart  occur  secondarily  to  the  deposit  of  cancer  in  some 
distant  organ.  Of  the  forty-five  cases,  twenty-one  were  of  this 
description  ;  the  primary  disease  being  seated  in  different  cases  in  the 
eye,  the  cheek  and  bones  of  the  face,  the  lower  lip,  the  breast  and 
axillary  glands,  the  ribs  and  pleura,  the  abdominal  organs,  the  inguinal 
glands,  the  utenis,  vagina,  labia,  the  penis  and  testes,  and  the  uppeofl 
and  lower  extremities.  -^B 

The  heart  may  be  affected  by  cancer  in  different  forms.     Thus»  of 
the  cases  collected  sevnn  are  reported  to  liavn  been  cases  of  scirrhuq^H 
four  of  raeknosis,  and  twenty-five  of  encephaloid.     The  deposit  also^ 
may  assume  either  the  form  of  distinct  masses  or  tubera,  or  it  may  be 
infiltrated  into  the  tissue,  or  occur  on  the  surface. 

The  first  form  is  tlie  most  common,  especially  when  the  deposits 
are  secondary.  The  masses  in  different  published  cases  are  com- 
pared in  size  to  peas  or  beans,  to  almonds  or  chestnuts,  or  to  hen's 
^gs  or  oranges ;  and  they  may  be  only  one,  two,  or  three  in  number^ 
or  they  may  amount  to  a  dozen  nrnidrc  ^  and  in  one  very  remarkable 
case  it  is  stated  that  tlif^y  were  so  uuuierous  that  the  examiner  ceased 
countinn^  them  aftr?r  enumerating  six  hundred.-  The  most  frequent  seat 
of  the  disease  seems  to  be  the  right  auricle  and  ventricle,  though  the 
tumours  may  also  occiu*,  either  alone  or  otherwise,  in  other  parts  of  the 
organ.  Generally  they  are  situated  beneath  the  attached  pericardium  ; 
more  rarely  beneath  the  endocardium;  and  still  more  rarely  in  tl 
substance  of  the  auricles  and  ventricles  or  in  the  septa.  The  deposil 
may  only  slightly  project  above  the  adjacent  surface,  or  they  may  foi 
distinct  and  nearly  separate  tumours,  the  mass  being  only  attached 
the  part  from  which  it  projects  by  a  narrow  pedicle.  In  the  Musei 
of  St.  Thomas's  Hospital  there  is  a  specimen  of  medullary  growth  froi 
the  left  auricle,  which  is  almost  entirely  detached  from  the  liuiD| 
membrane.  In  some  cases  the  masses  are  reported  to  have  presse 
upon  the  cardiac  cavities  or  apertures,  so  as  to  iuterfere  with  tl 
transmission  of  the  blood  or  with  the  action  of  the  valves. 

More  rarely  the  disease  assumes  the  form  of  infiltration,  and  wh< 
this  is  the  case,  the  structure  of  the  heart  may  be  only  slightly  affect 
or  it  may  be  extensively  and  completely  destroyed.    In  one  instance  ii 
is  stated  that  not  more  than  a  twelfth  of  the  organ  was  free  from  the 
deposit." 

in  the  third  form  of  disease  the  heart  is  found  eQvelc^>6d  in  a 


I 


'  Ex|)ositian  d'un  cjis  remarkable  de  Halftdie  Canoerense  (Pans,  I82fi).  qnotisd  by 
Chiin^hill  in  Londmi  MeiL  Riid  Phys.  Joiirmil,  vnl.  Ivii.  (JC.S.  vol.  ii  >,  1827.  p.  250. 

'  CiLfttf  of  T)uituytreu,  iinoted  by  C'ruvdlliiLir  iu  £>{4ai  sur  I'Adai.  Puth.     Paris.  \^\ 
vol.  l  ni".  t(t>-*7.  ' 

■  Riflifl;  Bullcr.  Ae  Ia  Soc.  de  M^.  IfllS,  No.  5,  tome  iii.  p.  857.  A  very  markrd 
coap  of  cnncprouR  infilirfiti-ni  with  iiiii!i!ii><i  in  tli**  m'-iliastintitu,  which  occtimd  iu  a 
Mtii'ntof  Dr.  B<irkcr*«,  at  St.  ThoniH.i*'*  llnspiul,  is  dp-*criK'«l  hy  r»r.  Rristowe  in  ihe 
I'Ath.  Reports,  vol.  vii.     The  spwimen  ia  preserved  in  the  Muiw«m.  %.  67. 
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ass,  \7hich  ]>roduces  entire  adhesion  of  all  parts  of  the 
peticardluni.     This  is»  I  believe,  of  very  unfrequent  occurrence.     A 
ca^e  of  the  kind  has,  however,  been  described  and  fij^m-ed  by  Dr. 
Bright  in  the  Medico-Chirurgical  Transactions.^     A  second  is  related 
by  Dr.  Kilgour,*  iu  the  '*  London  and  Edinbui-jrb  Jounial  of  Medical 
Wence:"  and  a  third  was  described  by  myself  iu  the  paper  in  the 
il  Transactions  before  referred  to.^ 
...;  two  or  three  of  the  recorded  cases  is  the  cancer  stated  to 
have  been  softened  or  ulcerated,  and  the  nature  of  one  of  them  may 
he  doubted.     In  one  instance,  however,  a  cancerous  mass  situated  near 
the  origin  of  the  anterior  coronary  arteiy  had  softened  and  caused 
'  M  of  the  arterial  coals  and  the  escape  of  blood  into  the  cavity 
irardium.* 
Cancerous  deposits  in  the  heart  do  not  appear  to  be  generally  pro- 
'1  'Mv**  of  any  special  symptoms  by  which  their  presence  can  be 
nd  during  life.     In  some  case^.  when  there  was  disease  of  the 
■ujacent  organs,  there  were  signs  of  pressure  on  the  large  vessels  and 
li-lf  interference  with  the  circulation  of  the  blood  ;  and  in  three  or  four 

ttker  '     ^  the  formation  of  the  deposits  on  the  surface  of  the 

b«rt  ■  I'd  inflammation  of  the  pericardium  which  whs  recog- 

niied  by  the  usual  si^rns  during  life.  Of  this  I  have  myself  seen  two 
iaiUiices.  Most  usually,  however,  tliere  are  no  symptoms  by  which 
the  affection  of  the  heart  is  indicated,  and  the  condition  is  only  de- 
tected on  poat-mortem  examination.  In  the  case  under  my  own  care 
which  has  been  mentioned — notwithstanding  that  the  existence  of  a 
lODKmr  in  th(»  chest  was  ascertained  a  couaiderable  time  before  the 
latieni's  death,  and  that  the  patient's  father  w-as  said  to  have  died  of 
cucerof  the  heart,  and  thus  attention  was  particularly  directed  to  the 
fttate  of  the  organ — no  symptoms  indicating  the  heart  to  have  been 
tOTolved  were  detected 


SIMPLE   AND   OTHER   CYSTS. 

Lancisi  mentions  hax-ing  seen  a  cyst  containing  thick  matter  (meli- 
cthi)  in  the  substance  of  the  heart,  and  other  writers  describe  the  occa- 
•taal  oct'tirreDce  of  cysts  of  different  kinds  in  the  heart  or  pericar- 
4mL  Thus  Cmvoilhier  refers  to  hiematoid  cysts  as  occurring  in  the 
poieardiam  and  other  serous  surfaces,  but  does  not  detail  any  in- 
lUace  uf  the  kind ;  and  I  do  not  know  any  lecorded  case  excejjt  that 
jmrtod  by  Dr.  Ogle  in  the  Pathological  Transactions  for  1857  and 
ifeS.*  In  this  instance  a  large  cyst  was  found  beneath  the  peri- 
eviiam  covering  the  posterior  surface  of  the  right  ventricle.  It  had 
im  ftod  thick  walls,  and  contained  laminated  coagulum  with  brownish 

'         ■  ;  ■,  p.  15.  «  Vol.  iv.  1941,  p.  828. 

1-1805,  p.  100,  Com  1.     The  BpecLmeu  U  pr«iM>rve4l  iu  tlia  Victoria 

urn. 
:  t.  dc  U  Soc.  Aoat.  25"*,  anoce,  1850,  p.  253. 
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granular  material     The   layers  of  pericardium  were  adherent, 
tliere  were  old  and  tliick  adhesioaa  of  the  ri|;ht  pleura,  with  soi 
similRr   caiigiiluni    in    it,s   sac.     No   connt^ctinn   <;ouId    anywhere 
traced  between  any  of  the  ca\'itie8  of  the  lieait  and  the  cyst;  aQ< 
Dr.  OjTjle  supposes  that  probably  the  blood  had  escaped  from  one 
the  bmnches  of  a  coronaiy  arteiy ;  and  that  having  1avst  lodged  h 
the  pcricanbuin,  it  had  .substupii-ntly  luptuivd  into  the  pluura.     Th^ 
cavities  of  the  heart  were  rather  lurj^e,  llie  liiiinf^  menibrnne  of  thi 
right  auricle  was  thickened  and  opaque,  and  the  coronary  arteru 
were  in  various  places  rigid     The  specimen  vvfus  removed  from 
man  fifty-five  years  of  n>;e,    who   died   with  symptoms  of  cardii 
disease  and  drojfsy.  and  who  had  been  ill  for  two  yeai'S ;   but  m 
decided  history  of  any  attack  to  which  the  condition  of  the  heart  coul< 
be  ascribed  a])peai'3   to  have  been  obtaiuud.      The  condition  of  th< 
coronary  arteries  is  in  favour  of  Dr.   Ogle's  sup]iosition,  but  it  ma] 
be  open  to  question  whether  the  cypts  might  not  have  onginated 
acute  hiemorrhagic  inllammation  of  the  pericardium  and  right  pleui 

Certainly  in  some  cases  the  appenr.ince  of  a  cyst  is  proiluced  h] 
the  i-emains  of  a  pericaniitic  eifusion  ;  the  two  layers  of  serous  raei 
brane   becoming   adhei-ent,  except  ni   one  '  portion,  where   a  cavit 
contiiining  pus  or  serum  still  exists.     A  specimen  of  this  kind  wi 
exhibited  at  one  of  the  meetings  of  the  rathological  Society. 


EXTOZOiV. 


late 
artiH 

thafl 

torv^ 


In  the  works  of  the  earlier  writers  on  morbid  anatomy,  cases  are 
ferred  to  in  which  the  heart  is  stated  to  have  contained  worms.  Such 
reports  are,  however,  genemlly  entitled  to  little  credit,  though  of  late 
years  hydatid  uysts,  have,  in  various  cases,  bui-n  found  in  diderent  p 
of  the  heart.  Probably  the  earliest  recorded  instance  of  the  kind  is 
mentioned  by  Moi-gagni,'  of  a  man  seventy- four  years  of  age,  who  dii 
in  the  hospital  at  I*adua  ;  but  of  whose  previous  state  no  further  histon 
was  obtained  than  that  he  had  not  suffered  fn>m  any  of  the  usual  sjinp- 
toras  of  cardiac  disease.  A  tumour  about  the  size  of  a  cherrj'  was  found 
at  the  posterior  surface  of  the  heart  near  the  apex.  It  was  half  em- 
bedded in  the  substance  of  the  organ,  and  "on  puncturing  it  a  smull 
quantity  of  clear  fluid  escaped,  but  a  more  turbid  humour  remained, 
and  was  only  evacuated  on  laying  it  open.  In  so  doing  a  small  piece 
of  membrane  escaped.  This  displayed  white,  and,  as  it  were,  mucous 
particles,  and  a  particle  of  tendinous  hanlness,"  The  whole  waa  in- 
cluded in  a  dense  sheath.  Dupujtren,*  at  the  beginning  of  the  pre- 
sent century,  placed  a  similar  case  on  record.  It  occurred  in  a  female 
forty  years  of  age,  who  diud  in  one  of  the  Paris  hospices,  whose 
body  was  dissected  in  the   anatomical  school      No  history  of  tbi 

^  Alrxandor's  Trnnsljitions,  voh  L  p.  S83.     Letter  xxi.  Art.  4.     So«  olao  Letter 
Art.  'i'J,  |i,  GO,  wliriv  it  iM  said  a  white  mcmbrnno  protruded  like  «  hydatid. 
'  Juum&l  de  Corvi&art  6t  Leroux,  tome  t.  ana^  xi,  p  IStf. 
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during  life  waa  obtained.    The  right  auricle  was  veiy  greatly 

4iial4Ki,and  on  '\i&  inner  surraco,  undi-r  asniooth  meml>ranc,  were  found 

numerous  cyBta  which  nearly  filU^d  the  cavity.      About    the   same 

time  ft  Uiird  case  was  related  by  Dr.  Trotter  ;  ^  it  occurred  in  a  boy 

fa«fte<?ii  years    of  age,  on  board  one   of  her  Majesty's   ships,  who 

Ittd  be«J  Tery  livid  and  subject  to  dyspnoea  and  palpitation  :  a  large 

cjcatvC  ; :  several  loose  hydatids,  was  Ibuud  iu  tlio  rigid  auricle, 

od  Iv  ;-ir  Wiies  were  also  contained  in  the  ventricle.     Twci 

CMC*  of  the  kind  are  contained  in  the  Transactions  of  the  Medical  and 

Obifingical   Society;   one  of  these,  which  was   published   in   1821, 

<U«iiwi  in  a  boy  of  ten,  who  died  suddenly  without  havinj^  been  pre- 

vmuJy  ill,  and  the  case  is  imperfectly  related  by  Mr.  David  Price.- 

n^otlierwas  communicated  by  Mr.  Evans'  in  1832.    The  subject  of 

isftftae  was  a  delicate  female,  forty  years  of  age,  who  was  sud- 

liu  s<*UBed  with  pain  in  the  pru>conlia  and  diiliculty  of  breatliing, 

■Ml  died  in  a  few  days.     The  pericardium  displayed  an  eti'usion  of 

Ijnph  &nd  senmi ;  and  a  considerable  tumour  was  situated  at  the  apex 

sir  ibe  be4trt  and  projected  into  the  right  ventricle,  filliii;,'  a  fourth  of  the 

flfvity.     Tlie  tumour  proved  to  be  a  cyst  containing  numerous  liyda- 

tid«,  furying  in  size  from  a  pea  to  a  pigeon's  egg.     A  plate  is  given  of 

Ifae  fpecimeu,  which  is  stated  to  be  preserved  in  the  Museum  of  St. 

Btftholomew's  Hospital,     lu  1838,  Mr.  Smith  of  liristol  published  a 

anewbat  similar  case,  which  occurred  in  the  practice  of  a  Hurgeon  at 

Wamlnflter.  The  subject  of  the  disease  was  a  female,  wliose  an^e  is  not 

itated,  and  who  died  after  an  illness  of  three  hours.     A  large  hydatid 

VII  found   in  the  right    ventricle,  and   must  have  obstmcted   tlie 

^(trmrf  of  the  blood  into  the  pulmonar}*  ai-t^^ry. 

^Ur  more  recent  writers  on  cardiac  diseases  and  on  patbological 
•»"»'^my  very  generally  refer  to  cases  of  hydatid  cysts  found  in  some 
u  of  the  heart.  AndraP  says  that  he  has  seen  three  instances 
r\  Ui<i  kind.  In  one  a  tumour,  the  size  of  a  walnut,  was  embedded 
IB  the  sabslAnce  of  the  left  ventricle;  in  another  a  cyst,  as  large  as  a 
mA,  WHS  attached  by  a  small  pedicle  to  the  lining  meudfrane  of  the 
refill  Teolricle ;  and  in  the  third,  three  cysts,  tlie  size  of  nuts,  wei-c 
ibrddfd  in  the  substance  of  the  heart.  Tlie  cyst.s  were  transparent 
tsatlpt  at  one  point  which  was  white  and  could  be  made  to  protnule 
Bke  a  bead  from  the  centre,  and  he  was  thus  led  to  regard  them 
•a  cyaticerci.  I'okit^insky"  relates  the  case  of  a  woman,  twenty- 
flifea  yean  of  age,  wlio  died  suddenly,  and  a  tumour  the  size  of  a 
Wfi'a  egg  was  found  at  the  upper  part  of  the  interventricular  septum, 
tttd  proLrudefl  into  YK>th  ventricles.  On  the  right  side  the  cyst  had 
Vsntf  and  tlia  contained  hydatid  had  Ijecome  impacted  in  the  conns 
artmoHUH,  ao  as  to  obstruct  the  entrance  into  the  pulmonary  artery. 
la  another  instance,  in  a  soldier  thirty-five  years  of  age,  who  also 

*  Jl«dira1  »br{  ('hcmicAl  EMava.  KiiS.  p.  123.    Caw  of  a  Bine  Bov. 
»  1'   '    -'    •     ""4  »  Vol.  xvii.  p.  507.  *  Liinci't,  vi»l.  fi.  p.  62a 

TowtiwntI  Hiul  \Vr-4i,  vol.  ii.  p.  848. 
yienhnin  Sorii'ty'i  Trina.  vol,  iv.  p.  2**8. 
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died  auddcnlv,  a  tumour  of  the  size  of  a  duck's  egg  was  found  in  th< 
upper  part  of  tlie  septum  nnd  corresponding  portion  of  the  left  ven- 
trjclo  behind   The  stic  coataiued  hbriiious  coa-gula  mixed  with  portioi 
of  acephulocyst     Tiie  surfaces  of  pericardium  were  adlierent  in  th< 
seat  of  the  tumour.     M.  Aran,'  iu  a  paper  on  these  and  other  formi 
of  tumour   of  the  auricles,  publislied  in    1 840,  relates  a  case  whiel 
occurred  to  M.  Dupaul,  in  u  feniale  twenty-three  years  of  age,  who 
died  suddenly  ufter  her  confinement,  and  on  examination  a  hydatid  cyst^ 
iu  the  left  auricle  was  found  to  have  ruptured  on  both  sides,  so  as 
allow  of  the  escape  of  hlood  from  the  auricle  into  the  pericardii 
cavity.    It  was  evident  that  the  tumour  had  been  developed  under  thi 
endocardium  of  the  auricle,      Mr.  IT.  Coote,  in  1854/  found  a  largi 
cyst  in  tlie  walls  of  flie  left  ventricle  of  a  subject  under  dissectioi 
at   St.  Bartholomew's  Hos[iitaI,  and  he  refei-s  to  a  second  specimi 
as  existing  in  the  museum,  donbtk'ss  the  case  of  Mr.  Evans  befoi 
referred  to.     In   addition  to  the  cases  now  mentioned  several  m 
be  found  reported   in  the  Pathological  Transactions  by  Dr.  Budd,* 
Dr.  Wilka  *  Dr.  Halierslion,'^  &c.,  and  one  wliich  occurred  in  a  patient 
of  my  own  at  St.  Thomas's   fclospitAl,  is  related  by  Dr.  Hicks  ant 
myself     I  liave  also  liad  the  oppoitunity  of  exaniining  a  specimi 
exhibited  by  the  late  Mr.  Waixl,  at  one  of  the  earlier  meetings 
the  society.^     In  Mr    Ward's   case  the  subject  of   the  disease  wi 
a  man,  twenty-two  years   of    age,   who   died  shortly   after  havini 
sustained   an   accident :    the  cyst  was  about   the  size  of   a  Frencl 
walnut,  and  was  situated  at  tlu^  posterior  and  upper  part  of  the  lei 
ventricle,  beneath  the  superticial  muscular  fibres.    My  own  patient  wi 
a  boy  of  eighteen,  who  died  after  an  illness  of  about  thirteen  months: 
the  cyst,  about  the  size  of  a  walnut,  was  partially  embedded  in  th< 
muscular  substance  of  the  right  ventricle,   but  did  not  project  iu1 
the   cavity.     In  the  sixth  volume  of  the  Transactions.'  there  is 
description  of  a  ca.se  in  which  a  patient  at  the  Colney  Hatch  Asylui 
died  suddenly  when  under  excitement,  and  after  death  two  cysts,  oi 
of  which  had  ruptured,  were  found  beneath  the  attached  pericardial 
The  precise  nature  of  the  cyst  in  some  of  the  above  cases  is  not  ch 
The  description  given  of  lliat  related  by  Morgagni  is  supposed 
Laennec  conclusively  to  indicate  the  hydatid  to  have  been  a  cystf 
cercus;  and  both  Andral  and  Kokitansky  speak  of  having  met  wit 
cysticerci  in  the  substance  of  the  heart.     Most  generally,  howev* 
the  cysts  apj>ear  to  be  those  of  the  echinococcus.     Such  is  stated 


'  Arch.  G^n.  d«  M^.  *■•  s^rie,  tome  li.  p.  187. 

-  Bled.  Times  aud  Gazette,  xxiz.  p.  156.  *  Vol.  x.  p.  SO. 

*  Vol.  xl  p.  71,  »  VoL  vi.  p.  108.  •  Vol  icv.  p.  247. 
~  Vol.  i.  p.  225.     Dr.  Walshe  mentiouii  in  ma  work  on  DiMuos  of  the  Heart. 

(SnL  «dit.  1862.  p.  65\  that  a  Hpecimea  ia  figured  in  one  of  Dr.  Carswell's  dranii 
and  that  a  hydatid,  the  kIzc  of  a  pigeon 's  f^g,  sitnatcd  in  the  iiiterventricnlar 
ifl  contained  in  rni\-orsity  College  Museum.     In  the  Museum  of  St.  Thomas's  Hi 
there  i»  i»  addition  to  the  specimen  described  by  Dr.  Hicks  and  myself  (x.  68) 
(x.  64)  in  which  the  cyst,  as  Urge  as  a  duck's  tag,  is  situated  At  the  apex. 

•  P.  IU.     See  Report  on  the  oaaa  by  Dr.  WUks. 
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II  the  case  in  the  instances  ivlated  in  the  Pafholon^cal  Tmus- 

KCioud,  thoQgh  the  bodies  were  not  always  met  witli.     The  Trichina, 

.,.  .1.,    .,ti.,.^  hand,  is  usually  considered  not   to   be  found  in  the 

'      -  ia,  however,   denied  by  Dr.  Cobl)old,^  who  says  that 

.Liiiireiit  Ibrms  of  larva?  occur  in  the  heart,  hut  they  do  not 

rie.    tlje   firmness  of  the  muscular   twxluie   iiiterlering   ap- 

witli  the  development  of  the  worm  in  that  situation.     The 

iter  gives  some  calculations  of  the  relative  frequency  with 

If  echinococcus  is  found  in  the  heart  and  in  other  organs.    Tluia 

•V  that  Droaim,  of  373  cases  in  which  these  cysts  were  found  in 

■   ,  <:t  of  the  lody,  met  with  them  in  the  heart  in  ten  cases;  and 

l?r  C'ol.Udd,  of  130  cases,  found  cchinococci  in  tlie  heart  or  peri- 

".T'inni  in  nine  instances.     The  most  common  situalioiis  for  the  cysts 

'  be  the  right  auricle  and  ventricle,  l>ut  un  part  of  the  organ 

»Da  them  ;  cases  being  recorded  in  which  tht;  walls  of  the  left 

were  afVected ;  and,  it  will  be  observed  also,  the  inten'en- 

i     liiir  septnra.      Tlie  cystji   may   he  developed   bcnrath    the  peri- 

'jjriiuni  or  endocardium,  or  in  the  substance  of  the  muscle.     Accord- 

'  situation  which  they  occupy  is  their  tendency  to  grow,  so  as 

'•.'  externally  or  iutcmally ;  and  they  may  ultimately  nipture 

:n.'ricardium  or  into  one  of  the  cavities  of  the  Iieart.     In  the 

tuation  they  may  give  rise  to  acute  pericarditis,  or  to  adhe- 

lie  aurfaces  of  the  membrane  covering  the  projecting  portion. 

:  titer  the  lo<5se  hydatids  may  escape  into  the  cavity  and  pro- 

!  oUqtruction  to  the  circulation  of  the  blood.     In  one  cose,  it 

:\ed  tliat  a  cyst  ruptured  both  externally  and  internally, 

.  .       ■  rd  of  hiemoiTliagc  into  the  cavity  of  the  pericardium. 

The   hydatids  in  the  heart  appear  fivquently  to  be  solitary',  not 

mmiiiifi    in  any  other  structure  of  the  body.     Such  seems  to  have 

beoa  tbo  case  in  the  instances  related  by  Morgagni,  Diqiuytren,  Dr. 

Tmtter,   Mr.  Smith,  and  Mr.  Coote,  in  one  of  those  by  Jfokitansky, 

•ad  in    the  cases  described  in  the  Pathological  Transactions  by  Dr. 

Bteld   OBd    Dr.   Haberehon,  and  prol>ably  also  in  that  of  Mr.  Ward. 

Thi  tfii^    iitln-r   haml,   in  the  second  case  of  Rokitansky   there   were 

*?  cysts  in  the  liver.     In  the  case  of  Dr.  Wilks,  there  was 

^  I  the  h'ver ;  and  in  my  own  case,  in  addition  to  the  cyst 

%  ventricle,  there  were  numerous  hydatids  in  the  liver, 

lit  kidney,  and  lungs;  and  poHions  of  cysts  were 

:ife, 

•  in  the  cases  referred  to  the  hydatids  occurred  in 

.;  .   xes  and  of  all  ages.     It  may  also  be   obsftr\'ed 

'n  are  no  certain  signs  by  which  their  presence  in  the  heart 

<M,  'ic  <j»^-teclcd  during  life.     In  some  cases  they  have  been  found 

VTthnvit   ha"ving  l»eon  preceded  by  any  indications  of  defect  in  the 

rgans;  in  other  instiincea  they  have  occurred  in  persons 

..■■■■  r-<\  after  longer  or  shorter  illnesses,  with  symptoms  clearly 

ft^Buitiiig  tt»  some  cardiac  disease.     In  cases  of  the  latter  description, 

H  ■   Cntnxoii,  lSr>4.  p,  '215. 
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if  Uierc  were  evidences  of  hydatids  in  some  other  part  of  the  systei 
tlie  suspicion  lulglit  be  entertained  tliat  the  cardiac  symptoms  wej 
due  to  the  developnjent  of  hydatid  cysts  in  some  pait  of  the  heai 
lu  my   own  case  there  waa  nothing  observed  during  life  which 
all  indicated  that  the  heart  waa  the  iieat  of  disease. 


FIBRINOUS  DEPOSITS;  SYPHILITIC  AFFECTIONS  OF 
THE  HKAUT. 

The  substance  of  the  heart  13  not  unfrequently  the  seat  of  fibrinoui 
deposits.     These  may  occur  either  its  the  result  of  acuto  iuflamuii 
tion  of  the  muscular  structure,  myocarditis,  with  or  without  peri- 
and  endo-carditis  ;   or  tliey  may  be  connectetl  with  an  altered  con^ 
dition  of  tlie  blood,  leiiding  to  the  etlusion  of  fihriue  into  the  nui.scidt 
structure,  in    the    same    way    na    auih    elVnsions    occur    in    othei 
organs,  the  spleen  or  kidneys,  or  as  tliu  blood  coa^^nilutes  in  the  veasell 
themselves.     When  deposited  the  fibrinous  material  may  soften  am 
allow  of  the  partial  destruction  of  the  walls  of  tJie  heart,  so  as  t< 
constitute  a  false  lateral  or  partial  anenrisTn  ;   or  it  may  luidergo  ai 
imperfect  oi-ganization  being  converted  into  fibroid  tissue,  and  thii 
being   less    resistant    than    tlie    luilural    muscle,    maj'^  yield   to    thi 
presstire  of  the  blood,  and  a  true  partial  aneurism  be  formed.     Closeb 
allied    to   these   deposits  are   those    which    occur  in   the   snbstftDt 
of  the   heart  in  couuectiou  with  cou.stitutiomil  sypliilis.     CoiTif 
struck   with  the   remarkable   resemblance  sometimes  presented  bj 
vegetations  on  the  valves  of  the  heart  to  syphilitic  warty  groi 
on    the    external    oi-gaua    of   generation,    suggested    that  in    son 
such  cases  the  vegetaticms  might  havts  a  8}q)hilitic  origin;  and 
detailed  sevei-al  ca.ses  which  he  regarded  as  supporting  this  idea.     Hi 
views  have  not.  Ixowever.  been  generally  adopted ;  and  Laennec 
particular,  considering  the  frequency  of  veuerea.1  aft'ections  and  tl 
comparative  rarity  of  such  vegetiLtions^  expressed  his  decided  dissei 
from    the    supposition.       More    recently,    however,    writers    hai 
attached  more  importance  to  the  suggestions  of  Corvisart     lir.  Ji 
of  Cazeres/  has  published  several  cases  in  which  vegetations  ooj 
endocardium  were  found  in  persons  who  wore  known  to  have  re< 
had  syphilis  and  preseuted  other  indications  of  the  disease  ;  and  ii^] 
of  these  cases  there  were  small  patches  of  ulceration  on  the  si 
or  in  the  substance  of  the  heai't.     He  also  refers  to  a  case  pub] 
in  177H,  which,  though  oft«n  quoted  as  an  examplp  of  ulcerated 
of  the  heart,  is  doubtless  an  instance  of  s>7>ldhtic  ulceration. 
case  was  reported  by  M.  Cnrcassone  to  the  Academic  de  Medecine,  ai 
occurred  iu  a  female  of  dissipated  habits,  twenty-two  years  of  a| 
who  was  an   inmate   of  the  House   of  Refuge  at  Perpigoan. 
illness,  which  followed  upon  chancres,  was  characterized  by  weigl 

'  ll«.  Med.  'lo  PftTK  I84fi,  No.  .'•.2,  p.  845. 


AvyEyTiTious  prodvcts  in  the  heart. 


17? 


*:. 


lai'jpiin  in  the  region  of  the  heart,  and  rapidly  proved  fatal ;  afu*r 
dcaln  a  large  ulcer  with  iiidurated  base  waa  iuuud  an  the  anterior 
ratfiioe  of  the  heart  More  recently  cases  have  been  rectaded  by 
Bicord.  Lebert,  and  especially  by  Virchou-.*  The  lattei-  writer  has 
indeed  made  the  syphilitic  aflections  of  the  heart  the  subject  of  a 
special  memoir,  of  which  a  translation  has  been  published  as  a  sepa- 
iiSe  work  in  French.-  In  tliis  country  several  connuuuiralions  of  a 
wniktr  kind  have  recently  ajipeared  iii  the  rathological  Transactions, 
•'v  by  I>r.  Wilks. 

'    -  4yi»hiJitic  aflections  of  the  heart  resemble  the  similar  degenera- 
t*  mu&cular  structure  in  general.      Tlu-y  consist  of  fibrinous 

•  v^   into  the  couuective  tissue,  winch  may  either  soften  jind 

forming  ulcers  or  small  abscesses;  or  they  may  be  conveiti-d 

>  of  hardened  fibroid  tiHsue,  causing  a  puckered  appeamnce 

_  a  cicatrix  on  the  surface,  and  aregenei'ally  coniUiuLid  with 

and  induration   of   the  covering  and   lining  uicmbraues. 

..4^t  case  described  by  Virchow,  it   if?  stated   that  a  portion 

•  organ   near  tlie   base  of  the   posterior   fold  of   the   mitral 
r  r  tlje  space  of  alvout  an  inch  and  a  half,  was  occupied  by 

uloured  hard  mass,  and  the  intra-veiitricular  septum  was 

ik.  1       : iierated  to  the  depth  of  from  a  quarter   to  half 

:    ■    '  1.  locardium  was  nearly  cartilaginous,  and  teiulinous 

pa«d£Ki  deeply  into  the  substance  of  the  heart;  the  muscular 

♦inv  had  nndei'goue  the  fatty  degenemtion,  and  the  surface  of  tlie 

ie  was  marked  by  callous  tuberosities.     Under  the  microscope 

•  fa  white  coloui'  and  tendinous  structure,  the  muscular 

[ppt-ared  and  were  replaced  by  fibrous  tissue.     At  tlie 

■  Iit'-art  there  was  a  sli^lit  dilatation,  indicating  the  com- 

;.t  of  ajj  aneurism. 


iiKii4>-CAiaiL.VGIN0US  AND   OSSEOUS   DEGENERATION. 

•Uese  teiTOs,  autlau-s  have  described  changes  which  aiv 
'  11110100  occurri-nce.  Corvisart  has  related  a  case  in  which 
;at  the  walls  of  the  left  ventricle  were  at  least  an  inch  in 
'  4,.  Hii-i  luueh  hardened,  "At  the  ai»ex,  up  to  a  certniu  point 
throughout  ItB  tliickncsa,  the  muscular  structure  was  cartda- 
Thp  fli'^hy  bodies  also  had  acquired  a  reniarkable  hardness. 
'hiiitr  tlxat  of  i:artihi<;e."*  Tliis  nccun-ed  in  a  man  sixty-four 
■\  lio  died  after  an  illuess  of  about  two  years'  duration 
V  dyspncea,  dropsy,  and  other  oiirdiac  symptoms.  Tlie 
Uie  pericardium  is  not  mentioned,  but  tlie  mitral  valve  was 

.r  PmIi.  Au»l.  U11.1  Phys.  etc.  1864.  j..  4«8. 

-  • '..>..iiMittoneU«<,  \\nx  M,  Rudolphe  Virrhow,  trn.lnil  dp  rAUcTnimil  |iM 
I  rtfU.  IbflO. 
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also  cartilaginous.    The  condition  here  described  was  alluded  to  bjH 
Laennec,  and  hiis  been  umrc  fully  illustrated  by  Cruveilliiur.^  H 

Tlic  transibrmutiou  may  either  be  j^eneral  or  diflfused,  extendin^H 
over  a  considerable  portion  of  the  heart ;  or  it  may  be  partial  an^H 
limited  to  a  small  part.  The  difT\iscd  or  more  *;enend  change  i^M 
chiefly  seen  in  the  parietes  of  the  right  ventricle,  occurring  in  cascfffl 
where  the  oritico  of  the  pulmonary  artery,  the  pulmonic  circulation,  or 
the  left  auriculo- ventricular  aperture  is  obstructed,  so  as  to  subject  the^ 
affected  part  to  long-continued  distension.  This  condition,  whicli  ijfl 
well  known  to  all  pathologista,  has  recently  been  made  the  subject  o^^ 
a  paper  by  Sir  \X.  Jcmier.- 

Tlic  otiier  or  ]urtial  form  is  seen  in  the  walls  of  the  left  ventricle, 
and  especially  at  the  apex  or  outer  wall.     When  existing  to  a  nmrke<" 
degree,  it  is  generally  combiiied  with  some  dilatation  of  the  cavity  ii 
the  seat  of  the  tmusformation,  and  not  nnfreqnently  with  bulging 
the  walls;  and  it  l»ns  been  ri'ganlod  by  Cruveilhier  as  the  first  st 
towards  the  formation  of  the  true  lateral  or  partial  aneurisms, 
view  somewhat  sinular  is  also  maintained  by  Ufikitansky. 

In  the  slighter  forms  of  the  degeneration,  such  a^  occur  in  ca; 
where   the  change  is  dillnsed,  the   structin-e   of  the  heart  is  mu( 
coarser  than  usual,  the  altered  parts  have  a  yellowish  colour  an 
a  peculiarly  hanl  leathery-  feeling,  and  resist  when  rut  by  the  knift 
The  move  advanced  degrees  of  llic  transformation  are  only  seen 
castas  in  which  the  disease  is  limited  in  extent,  and  under  such  cil 
cumstances  the  muscular  stnicturo  may  be  almost  entirely  replai 
by  dense  whito  fibrous  material.    This,  as  before  mentioned,  is  gen< 
rally  only  found  at  the  apex  of  the  left  ventricle,  but  it  may  occur  01 
a  large  portion  of  the  onier  wall,  or  in  the  interventricular  septum 
and  tiesby  Inidies  ;  and  Cruveilhier  says  that  he  lius  seen  the  chan^g^H 
atlecting  fidly  a  thinl  of  the  muscular  substance  of  tbe  organ.  ^fl 

The  mode  in  which  the  transformation  is  effected  probably  varies 
in  diftcreut  cnsos.  Cruveilhier  supposed  that  it  was  a  slow  change,  by 
which  the  cellular  tissue  in  the  muscular  substance  became  thickenod 
ami  indurated,  and  replaced  the  atroiihied  contractile  tissue.  Roki- 
tansky  refers  the  change  to  iuHammation ;  and  thei-e  can  be  no  doubt 
that  intlamnmtnry  action,  affecting  the  peri-  and  endo-cardium  or 
both  these  meiubraues,  and  iuvolvin;:;  to  a  greaior  or  less  extent  the 
interjacent  nniscular  substance,  does  in  m\iw.  cases  give  rise  to  the 
alt^'ratinu.  Tliis  is  shown  by  the  very  geneml  occurrence  of  thicken- 
ing and  in(hiTation  of  the  investing  membranes,  or  of  adhesion  of  the 
visciTiil  and  rellecte*!  layers  of  (ho  pericardium,  in  cases  in  which  the 
muscular  structure  is  transformed  The  ixdative  tlnnne.ss  of  the  mus- 
cular substance  of  the  heart  at  the  apex  af1brdsappan»ntly  the  explurm- 
tion  of  t!ie  great<*r  rreqiiency  of  the  change  in  that  situation;  and  the 
proneness  to  endocanlitis  on  the  leftside  accounts  for  the  moremarkedH 
changes  being  only  found  in  the  walls  of  the  lell  ventricle.  ^M 

1  Tnit^  d'Aimt.  Piilh.  G^n.  tome  IH.  1854.  p.  00].  ^| 

^L  »  *  Med.-Chir.  Truta.  vol.  xliij.  1S60.  p.  190.  ^H 
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In  other  cases  the  change  is  probably  due,  m  pointed  out  by  vSir  W, 

Jenner,  to  long-contiuued  cun^tstioii  uf  the  ^ubstaiicfi  of  tho  heart. 

cMsiiig  slow  hypertrophy  and  induration  of  the  connective  tissue  and 

•wondary  atrophy  of  tlie  niusculav  tibres.     Tliis  seems  the  mode  in 

'   the  dilfused  and  gcnei-al  induration  oi  tho  walls  of  the  rit^ht  ven- 

-  .     13  pro<luced,  though  there  does  not  appear  to  be  any  adequate 

reason  why  it  should  be  so  frequently  confined  to  the  right  side.    In  yet 

''■■•  ' ;ise-s  the  transformation  is  probably  the  result  of  the  imperfect 

ization  of  tibrinoua  material,  which,  in  connection  "with  an  altered 

ion  of  the  blood,  is  effused  bt^neaih  tlio  investing  membranes  or 

I     -  substance  of  the  heart.     These  elfusions  are  not  of  unfrequent 

oocarrence  and  generally  co-exist  with  similar  depositions  in  the  spleen, 

Moneys,  <&c.    Whatever  be  the  mode  in  which  the  disease  commences, 

the  subsequent  changes   correspond,  the  connective  tissue  becomes 

grwter  in  quantity  and  more  solid,  and  by  its  contraction  compresses 

the  muscular  structure  and  so  leads  to  its  atrophy,  and  in  some  in- 

stannes  to  its  entire  disappearance.     It  is  not,  pi-operly  speaking,  a 

'I'^fnerntion  or  transfornuition  ot  the  muscular  substance,  but  the 

(  ment  of  the  mnscle  by  fibrous  tissue. 

K.e  older  writers  frequently  speak  of  the  conversion  of  portions  of 

dir  heart  into  bone,  or  of  bones  l>eing  found  in  the  substance  of  the 

hetrt,       '         f  pathologists  have  mot  with  cases  of  the  kind.      When 

ftifh  *  :.  do  not  occur  in  connection  with  chronic  pericnnlitis 

Use  membranes,  and  are  not  tmceable  to  the  cnlcilication  of 

-  :  1   :.-.  structures  around  tlie  orifices  or  in  the  valves,  they  take 

i^Mtt  in  portions  of  the  muscular  substance  which  have  undergone 

lb*  cluuiges  now  described.     Surli  lorniatinns  arc  not,  however,  to  be 

iV)vtled  aa  truly  bony,  though  they  may  be  very  hard,  thick,  and  of 

iUfg^taxe,    They  consist  indeed  only  of  granules  of  calcareous  matter, 

4;fii>ated  in  the  altered  tissue,  without  any  of  the  elements  of  true 

me  structure. 


POLYPOID  Gr;OWTHS. 

writers  oil  cardiac  pathology  mention  polypoid  growths  as 
\%  ill  the  different  cavities  of  the  heart.  Tliere  can,  however, 
iloubt  that  many  of  the  cases  which  have  been  ilescriLcd 
of  this'  dciicription  were  only  ins^ttincj^s  in  which  ilr't:oh>Tized 
were  adherent  to  the  lining  membrane.  Such  may  bo 
d  U>  have  been  the  nature  of  the  bodies  described  by 
fyan'  and  Mr.  Stewart,"  which  have  been  fre<iuently  referred 
1c  by  authors.  In  other  instances,  however,  it  may  be  inferred 
tkat  tlfe  fonnalious  observed  were  new  growths.     Such  apparently 

*  CiunorM.  KAnauliiiit  ;  CorviHiirt.  ;t   17A. 

•  MmI.  0*2.  vol.  iii.  182&,  p.  :n«. 
»  B.I,  Mrtl.  »nd  Surg.  Jour.  rol.  x\i     \^\l,  p.  182. 
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w«re  the  polj-pi  described  by  Mr.  Reeves,  Mr.  Mayo,*  and  Mi'J 
Wilkinson  Kin;^,*  and  by  MM.  Puhaye,*  Dubreuil,*  Choi.sy.^  and 
Bamll!\ud°  ^^o3t  of  these  canes  have  been  collccteil  by  M.  Anin, 
in.  a  memoir  published  in  1840."  Two  other  similar  cascfi  aro| 
described  by  Dr.  Wilks**  uud  Mr,  BirketC  in  the  Pathological  Tmns- 
actions^  and  one  has  fallen  under  my  own  notice. 

Tht*  true  polypoid  growths  appear  generally  to  occur  in  the  lei 
anriclc,  and  to  l>e  most  u.sually  attached  to  the  fibrous  zone  of  thi 
auricuUi-ventricuIar  valves.  Sometimes  they  are  connected  "with 
some  other  part  of  the  walls  of  the  ca^^ty,  or  are  found  in  ihe, 
rifiht  auricle  or  either  ventricle.  When  in  the  former  situatioi 
they  frequently  pmject  throui^di  the  (luriculo-ventricular  apertui 
into  the  cavity  of  (he  left  ventrirla  They  vary  considerably  in  si 
in  different  instances.  Some  have  been  compared  to  partridge's  oi 
pigeon's  eggs  or  to  wahmts  ;  others  to  lien's  eggs  ;  and  yet  othei-s  ai 
stated  to  liave  fiiled  the  cavity  from  which  they  sprang,  M< 
usually  they  assume  a  pyrif(jrni  or  cordate  shape,  and  are  attached 
the  walls  of  the  cavity  by  a  moro  or  less  coutitricted  pedicle.  Th< 
surface  of  the  growths  is  sometimes  smooth,  sometimes  nodulated 
studded  with  vegetations  ;  and  most  generally  tliey  ni*e  coveri 
wholly  or  in  ]iart  by  the  endociirdinm,  this,  especially  at  the  root, 
being  thickened  and  indurated.  They  may  consist  of  a  simple 
growth,  or,  on  the  contrary,  may  be  composed  of  difl'erent  portions. 
The  precise  nature  of  the  bodies  is  not  clour  in  the  accounts  of  several 
of  the  ]>uhlished  cases,  Mr.  Burns  says,  in  refei'enoe  to  that 
which  he  has  described,  that  it  was  dense,  laminated  and  fully 
organized,  and  closely  resembled  the  polypi  of  the  nose.  Mr.  Mayo 
is  in  doubt  whether  the  specimen  he  mentions  was  to  be  r3garded  as 
a  slowly  growing  pol}^:)ua,  or  a  medullary  sarcomntons  growth.  In 
the  case  which  occurred  qt  the  Middlese.v  Hospital,***  the  structure  of 
the  tumoui*  is  compared  to  the  spleen  ;  in  that  of  M.  Puisaye  the 
growth  is  stated  to  have  been  I'uniroiis,  and  to  have  liad  the  aspect  and 
consistence  of  gelatine;  and  in  those  of  M.  Duhi-euil,  the  tuniom-s  an; 
called  fibrous  or  albugincous.  Dr.  Wilks  and  the  rcjKirters  on  his 
case  described  the  tumour  as  fibrous,  and  i^fr.  IJirkett  regards  the 
specimen  he  exhibited  as  fibroid.  The  growths  are  included  by 
M.  Aran  under  the  general  term  of  *'  Tumeurs  fongeuses  san- 
guines." The  sjjecuneu  wbich  fell  undi-r  luy  own  notice  was  aboi 
the  size  of  a  walnut;  it  wfis  attached  to  tlie  aui-icular  surface  of 
mitral  valve,  was  of  a  rounded  form  with  a  short  and  tliin  pedicle, 


'  Outliucfl  of  Human  PutUoIogy,  1836,  |>,  47S, 

>  Luncut,  1842,  vol,  ii.  p.  428. 

'  Goa.  M.WL  de  Faria,  IS-tS.  p.  270. 

•  lbi<l.  p.  512.     TwQ  (1WPH,  one  of  whirh  U  quoted  by  RonUIimrl. 

•  HtfTUD  Mt-dicftle,  1833,  tomr  ii.  i».  425,  qnutad  by  Aran,  p.  278. 

•  Vol  ii.  p.  370.     Obn.  105. 

'  Aroh.  Gi^n.  dw  Med.  4'»*  8eri<>,  toiut-  x\.  I84rt,  p,  274. 

■  Vol  viil  p.  150.  •  Vol  i.  p.  224. 

*•  Lond.  Mod.  Gaz.  vol.  xv.  (1834-35^  vol  i.  p.  671. 
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[1<!(hI  on  its  upper  surface  with  vegetations  or  granulations,     it 

WM  ftpparently  covered  by  endocardium  throughout,  and  was   of  a 

•'"!■'  white  colour  and  obviously  fibrous  stnicture.     TJie  subject  of 

-.  ase  was  a  young  "woiiinn  who  was  insane  and  died  of  gangi-enc 

oxtremitiod,  but  liad  not  duriug  lilu  presented  any  symptoms 

itig  attention  to  the  heart, 

Xbe  mode  of  origin  of  these  growths  prolmbly  vanes  in  different 

In  some  instances  they  may  be  .simply  adherent  cloU  wliich 

here    be<;ome    organized ;    in    otliers    tht*y   proliably    arigfnate    in 

niunciatory  exudations  in  the   subserous  cellular  tissue.     Indeed, 

thtt  vould  appe-ar  to  l>e  the  most  usual  mode  of  origin  of  the  poly- 

fnU  growths,   for,  as  Ix-fore  stated,  tliey  generally  spring  from  the 

faoiu  tissue   of  the    h^ft   auriculo-ventricular   apeilure  aiul  valves, 

md  trr  usually  covered  by  the  endocardium.     As  might  be  expected, 

the  cftvitit*$   in   which   these   bodies    arc  developed   fre   ordinarily 

emideTablj  dilated ;  and  similar  effects  are  produced  on  other  ])arts 

if  tiie  heart  to  those  M'hich  would  result  from  obstructions  oi'  any 

MIkt  kind  iu  the  same  situation. 

Tbe  polypoid  growths  have  been  met  with  at  various  ages  and  in 

Mh  «rv-74.  and  genemlly  in  person^*,  M'ho,  for  a  longer  or  shorter  time, 

I  i\Wi\  ob\'ious  symptom.s  of  cardiac  disc^ise.     When,  as  in 

i   ...c  ea.ses  on   record,  the  bodies  obstruct  the  orifices  of  the 

'  t  or  interfere  with  the  action  of  the  valves,  they  give  rise  to  the 

Tecta  of  valvular  disease  which  manifest  themselves,  by  the 

In  one  very  interesting  ca.se,  quoted  by  M.  Aran  from  the 

iiiversnli  "  for  1844/  a  jtuLsntiiig  tumour  was  ubsen'ed  for 

'Me  period  V>efore  the  deatli  of  the  patient,  on  the  left  side 

■  r  part  of  the  sternum,  between  the  cartilages  of  the  second 

libs;  and  this  ultimately  attaiued  a  considerable  size.    After 

tetb  a  tuuiour  was  found  to  occupy  the  upper  and  anterior  part  of 

Ac  heart,  ;•     '  d  to  be  connected  with  the  left  auricle.     Tlie  peri- 

ivm  H.  -d  and  c<>vei*ed'with  recent  exudation.    The  precise 

and  churaricr  of  tlip  tumour  is  not  clenr  from  the  dt'S('rij»tion. 

Amri'  iilfco  quotes   fitjm  Schmidt,  a  casein  which  a  hollow  body 

dUing  the  liglit  auricle,  ]>assing  through  the  auriculo- 

■    rttire,  and  rommunicatiiig  with  the  cavity  of  the  aorta 

l»etwoen  the  sijimoid  valves. 


Soprft,  Oil*.  X.  p.  27.'». 


•  Oba.  xviii.  p.  287. 


IS2 


A  SYHTEM  OF  MEDICINE, 


PNEUMO-l'ERICARDlUM. 


BV  .T.    WAKUUKTOX   BKGBIE,  M.D. 


This  is  the  tenu  employed  to  desiguat-e  tlie  f)rosence  of  air  in  the  cai 
of  the  pericardium,  and  uiay  be  applied  to  that  condition,  whether 
not  the  signs  of  iuflanunatory  action  in  the  sac  are  present.  Tliere 
exist  three  dilfercnt  ways  in  which  an  accumulation  of  air  in  the 
pericardial  sac  may  be  determined: — 1st.  Such  ma)'  be  the  direct 
product  of  the  irritated  membrane  itself  It  is  admitted  that  occa- 
sionally, air  is  prrtduced  in  tlie  cavities  of  the  pleum  and  peritoneuui, 
when  these  arc  the  seat  uf  intlanniialory  action,  and  if  this  lie  tlio 
ease,  there  can  bo  no  reason  wliy  thf  same  formation  sht^nld  not  occur 
witliin  the  pericardium.  Dr.  Stokes  luis  recorded  an  instance*  of  this 
natui*e,  in  which,  although  recovery  happily  occurred,  and  the  diagnosis 
must  therefore  be  regarded  as  inlei'ential  nither  than  demonstrative, 
the  opinion  expressed  by  him  seems  alone  tenable.  '"  1  could  form," 
he  says,  **  no  conclusion  but  that  the  pericardium  contained  air  ia 
addition  to  an  effusion  of  senim  and  coagulated  lymph."'  2d.  Air 
may  result  from  the  decomjnisition  of  tluid  in  the  pericai'dium. 
Laiiunec  and  other  observera  have  not  only  pointed  out  the  ]>hysieiil 
signs  which  in  their  opinion  indicate  the  existence  of  this  lesion,  but 
the  former  more  particularly,  has  in  all  probability  gi-eatly  ex- 
aggemted  the  frequency  of  its  occurrence.  The  efTnsion  of  fluid  and 
air  into  the  ]K'ricardial  sac,  in  the  opinion  of  laennee,  is  a  pheno- 
menon likely  to  occur  in  the  last  stages  of  all  diseast-s,  and  its  exist- 
ence he  believed  himself  able  to  recognise  botli  by  percussion  and 
auscultation.  '*  L'epanchemcnt  liqniilc  et  aeriforme  k  la  fois  dU; 
Pericarde  pent  avoir  lieu  dans  I'agonie  de  toutes  les  maladies,  11 
lu'est  anivc  quelquefois  de  Tannoncer  k  une  resonnance  plus  claire 
du  bas  du  sternum,  survenue  depuis  i)eu  de  joui-s,  on  a  \m  bruit  dd 
fluctuation  determine  par  les  battcmenls  du  c(eur  el  par  les  inspiru- 
tions  fortes."-  In  a  case  i-ecorded  by  M.  Bricheteau,  to  whieh  refer- 
ence is  madein  Bouillauds  work.  *' Traitu  des  Maladies  du  Ca^ur",  as 
well  as  in  a  note  by  Andral  to  his  edition  of  Laennecs  Treatists  and 
which  is  also  alluded  to  by  Dr.  Stokes  and  Dr.  Walshe,  the  diagnosis. 
of  air  as  well  as  fluid  existing  in  the  sac  of  the  pericardium  was 
during  the  life  of  the  patient,  and  depended  chiefly  on  the  pi 

*  DiaciiAva  of  tiit>  Honrt  mid  Aorta,  p.  21. 

'  Tmitt'  de  rAusculttttiou  mediate :  Des  Maladies  da  Cceur — Du  Pnoumo-P^ric 
chftp.  xxiii. 
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ft  peculiar  sound  with  the  heart*s  action,  a  sound  compared  by 
RricUeleJiu  to  that  i)r(idncod  l>y  a  wator-wlicc-!  ("  IVau  agitoe  par  la  roue 
culin**),  \vhile  on  examiuation  after  dfalh  the  puricardiuni  was 
tij  bo  oocuiiied  by  a  peculiar  fluid  of  very  fetid  character,  uir 
!ig  with  a  whistling  a^und  when  the  sac  was  opened.  Acknow- 
-■  _^;ii^,  however,  the  occasional  occurronce  during  life  of  Pueuino- 
|«ricftrdium,  as  the  result  of  decomposition  iu  fluid  occupying  the  sac, 
H  is  mauifest  that  this  source  of  the  lesion  is  of  much  greater  fre- 
Mney  m  a  post-mortem  occurrence.  Laeimec,  indeed,  has  ackuow- 
Il4g*d  this,  for  after  alluding  to  Pnciimr>])eric;irdium  as  of  common 
— Vr*"'"  ill  autopsie-s,  lie  adds,  "  Et  surtout  de  oeux  (cadavres)  qui  out 
4k£  nrdes  pendant  un  certain  temps/'  :ii*d.  Air  luay  i-each  the  peri- 
iMXDiu  from  a  distance,  through  perforation,  and  the  establishment 
d  %  communication  Iwtween  its  cavity  aiul  that  of  any  hollow  organ 
■gnmlly  containing  air.  Thus  the  sotirces  of  the  air  nmy  l»e 
mboft,  and  the  event  may  further  be  the  ivj>ult  of  direct  injury 
ae  ttf  didtfA&e.  A  very  reuiarkable  illustnaion  is  mentioned  by  I)r. 
Wakbe,  iu  wliich  a  communication  was  esl^iblished  between  tiie 
voplugna  and  pericoitlium,  in  an  attempt  to  swallow  a  long  blunt 
iwliiiim  III,  a  juggler's  knife — the  ca^je  tenninated  fatally.^  A  c;\se 
rf  ttsuntatic  I'neumo-pericardium,  unattended  by  intlammation  and 
waliing  in  complete  recovery,  is  given  by  Dr.  Austin  Flint,  to  wlioiu 
twM  related  l.»y  Dr  Knapp  of  Louisville.  "  The  patient  \\a.s  stabhed 
•ilii  A  knife,  wliich  penetrated  the  pleural  cavity  and  perforated 
dghtly  the  pericai-dium.  A  splashing  sound  with  the  heart's  action 
ixaxaediately  heard,  which  continued  for  a  few  days  and  disap- 
The  s>^uptoms  and  signs,  subsequently,  did  not  denote 
ilitifl,  but  the  ]»atient  had  pleurisy,  which  was  followed  by 
ible  contractiou  of  the  left  side.  The  splashhig  sound 
case/'  continues  Dr.  Flint,  '*  was  fairly  attributable  to  the 
of  air  and  probably  a  little  bluod  within  the  pericar- 
Whether  the  inference  that  no  iuflammatiou  of  the  Peri- 
aucceedeil  the  injury  in  this  instance  l)e  correct  or  not, 
be  DO  doubt  thai  the  ordinary  result  of  a  peifonition 
lac,  whether  by  wound  or  by  communication  established 
it  and  any  or;jan  containing  air,  is  pericarditis.  Dr. 
obscn'es  in  n^gard  to  the  latt^^r : — '*  Now  Pneumo-pericar- 
ittai  exist  temporarily,  l)e  it  for  ever  so  few  minut<?8,  as  the 
milt  of  iK^rforative  communicatiou  between  the  jx^ricardial 
and  any  hollow  viscus  containing  gas  ;  but  in  this  isolated  slate 
41  &«c  never  bficn  obeereed,  jKrLcurdiiu  having  sujKrvaud  before  di7iical 
^mminaiion  hag  been  made. 

AiUfj  tlie  oj>eration  of  Paracentesis  Pericardii  and  injections  of 
iaiuui  into  the  sac,  physical  signs  have  been  discovered  precisely 
ymQmr  in  characUir  to  those  met  with  in  traumatic  cases.      Such 


oTUit  Htart.     8<-c  pp.  -46  nnd  271. 
*  A  ftKlir*]  Tn9»tlM  dm  thi'  DimgDoaU,  PathoIoKyi  and  Treatment  of  DImhud*  of  thit 
Bj  Aiuti2i  Klint,  M.  D.     ik^  ]>.  357. 
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xesultfd  in  thr-  memorable  instance  i*ecorded  l>y  the  late  M.  Araa 
under  the  title,  *'  Pericardite  avec  L'i)anchement,  tiuit^e  avec  succfeaj 
par  la  ponction  el  I'iujectiou  iodt^^e.  * 

Of  commuuicatiGii  established  between  the  Pericardium  and  neigh- 
bonriug  organs  thron^rh  the  pnjgivss  ol"  disease,  and  porniittiug  tin 
entrance  of  air  into  the  cavity  of  the  former,  several  instances  have] 
been  recorded  by   dlffei-ent  uriters.     Dr.   Graves   has  furnished   ft] 
reniarkiilile  (.'xamjilo  of  communication  hy  tirttulou.s  iv[>enint^  hetweeaj 
the  stoniiich  and  an  hepatic  abscess,  on  the  one  ham),  and  the  pericarp 
dium  on  the  other.'      Dr.   M'I)o\\\d  exhibited   to   the  Pathological! 
Society  of  Dublin  the  morbid  appearances  in  a  case  of  comnmnicntioi 
e.stahlislicd  hntw^^cn  a  cavity  in  tin*  Inft  lun^;  and  the  pericardiuui.*' 
The  writer  has  idaced  on  rei^ord  the  histor}'  of  a  very  interesting  cni 
in   which   disease  of   a-  cancerous    nature  primaiily  atfeotui^  tb< 
oesophagus,  subsequeutly  involved    adjacent  organs,  giving   rise 
pericarditis    with    eflusion,   and    ultimately   by   i-»orforation    led 
Pneuina-pcricardiuni.      Wlieu   the    close  anatuniical    relationship  ol 
(esophagus   to    the   pericardium,  the    former  lying  in   the  posterior, 
mediastinum  in  contiguity  with  the  i>ogterior  portion  of  tlie  pericar^J 
dium   for  nearly  two  inches,  is  considered,  it  will  be  seen  how,  ini 
their  conditions  of  disease  likewise,  the  one  is  very  aj)!  to  influence* 
the  other.    In  the  instance  now  specialiy  referred  to,  a  careful  scrutin/j 
had  Ifd  to  the  opinion  that  nipturc  of  the  cesopbagus  wheit:  in  eon- 
t-Hct  with  the  pericardium,  and  at^cctcd  hy  cancer,  had  taken  idace^j 
and,  as  a  result  t^f  the  perlhratifm,  tliat  the  passage  of  air  into  tin 
pericardial    sac    had     occun-ed.       Post-morLem    examination    con« 
tirmed  the  coiTectncss  of  the  diagnosis.     On  opening  the  clK«t, 
pericardium,  marked  by  the  pressure  of  the  ribs,  bulged  forwards, 
on  b(!ing  puuctui-ed  air  escajK'd.     Several  ounces  of  dark-brown  feti< 
fluid   existed    in    the    sac :    lymph,    rerent    iu    its    dHjHJsibion,    aiu 
of  yellowish   colour,   coated    the   inner  surface  ot    the   membi-am 
Cancerous  ulcemtioii,  and  destruction  to  a  considerable  extent  of  th< 
■wall  of  the  asophagus.  existed,  corresjionding  to  its  usual  point 
contact  with  tlie  pericanliuin.' 

In  tl»e  diagnosis  ^f  Pueumo-pericardium.  of  Pneumo-hydropcric 
dium,  and  Piieumo-pericardilis^  reliance  amy  reasonably  be  placed  oi 
the  physical  signs  as  determined  by  percussion  and  atisrnltatioi 
l^ennec,  who.  as  already  obser\'ed,  exaggerated  the  fivquency  f»f  tl 
occurrence  of  air  in  the  pericardial  sac  Vtefore  death,  sjieaks  of  ihi 
signs  to  be  expected  when  air  and  Hutd  exist  in  the  perieardiai 
1.  Unusual  resonance  over  the  lower  ])art  of  the  st<?nmm :  2.  Klui 
tnation  sotind  ("bruit  de  Uucluation  ")  audible  with  the  action  of  tl 
lieart,  and  on  deep  inspiration.  3.  This  specially  relating  to  ttij 
diagnosis   of    simple    Pneunio-pericardium,   that    is,   without    Hi 


*  CUaical  Lectures,  eilited  by  Dr.  Neli}i«ii.     &litiou  of  lStf4,  paxc  (U*I. 
'  See  Dr.  Rtokfa's  work,  p.  23,  nlso  p.  35  ;  «nii  Dr.  WalshnV  nvttk,  Yt.  271. 
'  ObservfttionB  in  Clinicid  Mvditiue,  by  J.   Wnrbtirtoa  Beghio,  M.D.     Rdiul 
Utdica]  Jouroftl,  1802. 
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eifosionf  or  inflammatory  product;  the  heart's  sounds  being  beard  at 
a  dUtance  from  the  chest.     Upon  this  sign  the  distinguished  inventor 
of  aoacaJtatiou  placed  \Qvy  great  rcHance.     Dr.  Stokes,  whose  entire 
observations  on  t]»e  subject  of  Pneumo-pericarditis  are  most  Jnstnic- 
tire,  noticed  tbc  fact  of  the  lieart's  sounds  bring  Iieard  at  a  distance 
ta  a  case  wliich  he  has  recorded ;    he  remarks,  however,  tliat  Lhia 
OftrtiGatinn    did    not  exist   in   the  instances  of  Dr.  Graves  and  Dr. 
M'Dowel,  already  albided  to.     Anscultation  over  the  region  of  the 
kaut,  when  jiractisfni  by  the  writer  in  tlie  case  which  fell  under  bis 
©wn  obs^rrvatinn,  revealed   the   probable  existence  of  air  and   fluid 
is  the    |»ericaniial  sac,  by  the  extruordiuary  gurgling  sound  wliicb 
aoooiapasued  the  heart's  action — a  sound  which  cannot,  he  thinks,  be 
%vtler  Hescribed  than  as  a  churning  s]ilasb„      Dr.  Stokes  gives  the 
;  description  of  the  eoUuds  which  he  observed: — "Tliey  were 
.*.     ra.apiiig  sounds  of  indurated  lymph,  or  the  leather  ci*eak  of 
■    1    ri,  nor  those  proceeding  fi*om  pericarditic  with  valvular  murmurs, 
.1    iiii\lure  of  various  attrition  mnrmurs  with  a  large  crepitating 
** '1    L.  :;-:„Mn^    sound,  whUe  to   idl   these  piii-noniena  was  added  a 
Limrt  fiifc'tjillic  character.     In  the  whole  of  my  exjx^rience  I  never 
•a  cxtntoixiinary  a  coiul>ination  of  sounds.     The  stoniacli  M*aj5  not 
dKitended  by  air,  and  the  lung  and  pleura  ^^cre  unaffected,  but  the 
nrion  of  the  heart  gave  a  tympanitic  h^mt  dc  pot  f^li  on  percussion, 
ami  I  conltl  form  no  other  conclusion  but  that  the  pericardium  con- 
imiai  air  in  addition  to  an  effusion  of  serum  and  coagulnble  lynipli." 
Dtf   phrtiitniena   on   auscultation   and   percussion   tlius  graphically 
AjLgJOgd  by  Dr.  Stokes,  will  receive  a  farther  value  us  indicating  tlte 
tnCenoo  of  Pnenmo-pericarilitis,  if  in  atldition  there  be  noticed,  as 
done  by  I>r.  Walshe  in  the  singidar  case  of  traumatic  communi- 
on hetw'e*?n  the  a-sopliag^is  and  pericardium,  a  dull  or  tympanitic 
id  ov**r   the  precordial  region,  according  to  the  position  assumed 
!tr.      Even  without  this  indication,  and  in  default  of  a 
.icter  ntt^iching  itself  to  the  cardiac  sounds,  ns  noticed  by 
^,  the  diagnosis  of  Pneumo-pericarditis,  or,  to  be  still  njore 
tf  Hydropneumo-pericardid.s,  may  be  made  from  observing  a 
•  •r  churning  splash  sound  with  the  heart's  action  limited  to 
i   11.  with  which  more  or  less  of  tympauitiir  pi-ecordial 
iii*(Hion  is  associated.     Tliese  signs  M'ill  be  still  moi-e 
'ing  sound  ha,s  be^n  noticed  to  succeed  a  distinct 
.     '   ihe  tympanitic  h.ia   replaced  a  dull   percussion 


1*  i«atistfiu!tory  to  note  lliat  the  phenomena  to  which  attention 

-  ruTw  lieen  called,  and  which  serve  to  iudicote  the  existence  of  a 

-  ^\i^  lesion,  fffe  not  necessarily  of  a  fatal  import.      In  Dr. 

•  juie,a8  already  t^ntired,  recovm'  resultiMl,iind  in  the  ir»stance 

■  rvsimo-wricardium,  tmumatic  in  origin,  noticed  by  Dr.  Knapp, 

Tv.-..rf1.-i!  \,\'  Dr.  tlint,  the  termination  was  ccinally  gnitifying. 

■  tlie  hope  that  the  records  of  medicine  may  yet 

•viiiT  cArtinpleft  of  A  similar  r^atuit^. 
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PERICAJtlilTIS. 
By  PiiAXCis  SibsoN,  ^LD.,  F.ILS. 

CLINICAL  HISTORY  OF   PEHICARDITIS  AS  IT  OCCURRED  IN  T] 
AUTHOR'S  PRACTICE  IN  ST.  MARYS  HOSPITAL. 

I.VFfJiMMATlox  ol  the  suifaco  of  the  h*?art  and  the  lining  of  llie  i>ei 
cardial  sac  occurs  so  ver>*  rarely  by  itself,  and  is  so  generally  o] 
of    the   attendant  ailectioiia    of   a  general  disease,   sucli    as   acul 
rheuniatianij  liright'a  disease,  and  pyieniia  or  the  secondary  inlbii 
luations ;  or  of  a  local  affection,  such  us  aneurism  of  the  aorta 
cancer;  or  of  a  local  injury;  that  we  ciinnot  practically  ix^ganl  it 
a  distinct  disease.     Pericarditis  is  indeed,  with  very  rare  exceiitioi 
one  of  the  intlajuiniitions  attendant  upon  those  diseases  or  injuries. 

Pericarditis  occurs  so  much  more  fretiuently  in  acute  rheninatisi 
tlian  in  any  other  disease,  that  I  .shidl  first  consider  the  affection 
it   exists  in  connexion   with  that   dise:ise;    and  in  so  doing  shi 
examine  the  proportion  of  my  cases  of  iicute  rheumatism  that  wei 
affected  with   Pericutditia,  and  shall  ik'scribe  the   piugress    of   tin 
affectioii  in  those  cases. 


RHEUMATIC  PERICARDm.<. 

I  possess  notes  uf  32(3  coses  of  acute  rheumatism  that  wei'e 
mitted  under  my  care  into  St.  !Mar)''s  Hospital  during  the  fil 
years  ending  in  the  autumn  of  IStiG.  This  number  does  not  inclw 
fourteen  ])utients  in  whom  it  was  doulitful  wliether  the  affection  vtt 
acute  rheumatism  or  acute  gout. 

One-fifth  of  those  cases  ^  (63)  were  attackeii  with  Pericarditis,  whi< 
was  accompanied  in  all  hut  nine  instances  (54)  by  endocarditis,  ai 
fully  one-third  of  them  with  simple  endocarditis  (108),  wlule  in  onl] 
vne-fourth  of  them  was  there  no  evidence  of  either  endocarditis 
pericarditis    (79).      There    was,    however,    an    intermediate   grou| 
amounting  nearly  to  one-fourth  of  the  whole  number  (70),  in  wbi< 

*  In  two  ol'  tlioM  cowj  (59,  61)  the  oviJfnc<»  of  pericarditia  waa  slight  ami  peih  _ 
doubtful,  bat  I  am  of  opinion  that  in  both  of  them  the  otfcction  existod  thuu^h  in' 
•liffht  i\nd  traititient  form.  The  numbers  thun  K'Vcd  bete  and  eUewbere  refer  to  the  il 
diviilual  caoca  t>r  rericardilU  as  ihcy  occur  in  my  rccunU,  fio  thai  the  reader  may  ti 
for  himself  each  of  those  catei  as  it  appears  from  part  to  part  of  tbi»  aual^sia. 
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enilocanlitih,  tlumgli  not  iLsLaMisliud,  wiis  cilher  tlimat^iKul  or  prob- 
able, tbe  signs  uf  that  unectiou  beiu;:  either  tmusieut  or  imperfecta 
think  that  we  may  chiss  this  iiitcruiediate  group  arbitrarily  into 
ro  divisious.  aud  cousidt-r  thut  in  one-half  of  them  tlicre  was 
endocarditis,  and  that  in  tlic  otliur  hull'  there  was  no  endocarditis. 

If  we  wid  the  cases  ol'  ])ericarditLs  thut  were  also  adected  with. 
eodoGArditls  (54),  and  hall'  of  tlLO^e  in  wliich  endocarditis  was 
threatened  or  probable  (38),  to  those  iu  which  simple  endocarditis 
was  present  (108),  we  shall  tind  that  in  my  patients  inflammation  of 
the  interior  of  the  lieurt  (200)  was  fully  three  times  as  frequent  oa 
lUiation  of  the  exterior  of  the  heart  (63). 
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tummary,  otherwise  stated,  stands  thus : — 
kaes  of  acute  rheumatism  with  Pericarditis  . 
Cases  in  wluch  the  Pericarditis  was  accom- 
panied by  endocarditis 
lases  of  simple  endocarditis 108 
'ases  of  threatened  or  pi-obable  endocarditis  .     .       70 
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Total  number  of  cases  of  acute  rheumatism 


320 


Age.  axd  Occupation  in  Acutk  Rhecmatism  in  especlvl 
relation  to  pkuicakditis. 


/Cfif. — Acute  rheumatism  affected  the  female  sex  somewhat  more 
fr«i}uently  than  the  male  sex  in  tlie  pi-opoilion  of  1G8  to  158. 

Pericarditis  attacked  35  male  and  28  female  patients,  so  that 
■sulTone  in  four  of  the  former  (35  iu  154),  and  only  one  in  sbc  of 
the  latter  (28  iu  160)  were  atl'ected  by  it.  Endocarditis  was  also 
JlMUit  in  31  of  the  male  and  23  of  the  female  patients  affected  with 
panouditis. 

'^•mplc  endocarditis,  on  the  other  hand,  attiicked  47  male  and  61 
.1.*  patients,  while,  in  addition,  endocarditis  was  threatened  or 
'    iu  32  male  and  41  female  patients. 

i  use  of  the  greater  proportional  frequency  of  Pericarditis, 

voaliy  occonipanied  by  cudo.?arditis,  iu  the  male  sex,  and  of  simpli^ 
Mdoearditis  in  the  female  sex  in  these  eases,  will,  I  think,  be  in  part 
explained  by  the  influence  of  age  and  occupation  on  acute  rheumatism 
aad  iu  complicationa. 

Af€, — One-half  of  the  male  (17  in  34)^  and  more  than  one-half  of 
Iha  utmale  patients  (17  iu  27) '  affectetl  with  Pericarditis,  were  below 
Ike  m^  of  21 :  while  two-tifths  of  the  male  (13  in  34)  and  oidy 
oae  acventli  of  the  female  ])atients  (4  in  27)  were  above  the  age  of  25. 

If  we  gnmp  these  two  classes  of  cases  separately  in  relation  to  age, 

*  TW  ac*  of  0D«  of  tbo  S6  mal«  p&ti«nU  and  that  of  odo  of  tbe  28  fpinole  patieuta 
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and  compare  them  with  each  other,  we  find  that  nciitc  rheiiniatisi 
attacked  70  male  and  77  t'cmalc  patients  below  the  age  of  21.  an< 
that  of  these  17  of  each  sex  were  affected   with  Pericarditis,   coi 
bincd  with  endocarditis  in  all  but  one  or  two  cases,  and  25  of  the  inal< 
and  32  of  the  feninles  with  simple  endocarditis ;  that  in  12  of  fclie' 
males  luid  *2l)  of  tho  females  endocarditis  was  threatened  or  probahle^ 
and  tluit  in  15  tif  tlie  niiiles  and  in  only  8   of  the  females  there  w; 
no  .si;j;n  of  iuthunmiitian  of  the  heart,  within  or  without. 

On  the  other  hand,  we  lind  that  acute  rlieuniatism  affected  53  m\ 
and  53  women  ahove.  the  agi'  of  25,  and  that  of  these  13  men  (13  in' 
53  or  one  fourth)  and  uuly  4  women  (4  in  53  or  one-thirteenth)  were 
alfected  with  rericarditi.s  which  was  usually  accompanied  by  endocar- 
ditis, and  13  men  and  17  women  with  simple  endocarditis;  that  in  1 1 
men  and  11  women  endocarditis  was  threatened  or  probable;  and 
that  tho  residue,  i>r  16  men  and  2L  women,  gave  no  sign  of  iuflaia^g 
matioa  of  the  heart.  H 

Tlii^  accompanying  Table  shows  the  proportion  in  which  endocarditis^ 
and  Tericarditis  wei*e  absent  or  present  in  the  cases  of  acut€  rheu- 
matism, and  the  inlluenco  of  nt^e  and  sex  in  the  proportionate  pi 
duction  of  those  affections  of  tho  heart  in  tliat  disease. 
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Wc  thus  see  that  in  tliese  cases  of  acute  rheumatism,  inflammati 
of  the  heart,  grouping  tctj^ether  those  in  which  it  attacked  tlie  interior 
and  the  exterior  of  tlie  organ,  aft'ected  the  young  below  21  (01  in  147^ 
more  frequently  than  tlie  adult  above  25  (47  in  10(>);  that  the  he 
was  more  frequently  free  from  signs  of  inflanimatitm  in  the  adult  abo 
25  (;i7  in  lOll).  and  especially  in  women  (21  in  r>3),  than  in  the  you 
below  21  (24  in  147),  and  especially  in  ^irhs  (ft  in  77);  that  endtK- 
ditis  was  threatened  or  probable  as  often  in  the  young  below  21  ( 
in  147)  as  in  the  adult  above  25  (22  in  lOfi) ;  and,  this  Ixiiug  t! 
point  to  whicli  I  woilld  especially  call  attention,  that  Pericarditis 
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vkile  it  affected  the  two  sexes  iu  nearly  equiil  jirupovtions  below 
tin  a^  of  21,  the  male  pfttients  (17  in  70)  a  little  mure  Crequently 
than  the  female  patients  (17  in  77) — attacked  meu  above  the  age  of 
25  (13  in  53)  three  times  more  fre(]^ueiitly  than  women  above  that 
up*  (5  in  n3). 

Occupation. — Tlie  study  of  the   inHuence   of  occupation   on   tlie 

occurrence  of  acute  rheumatism  aod  on  the  production  of  inflamma- 

tian  of  the  heart,  both  outside  and  in,  throws  light  in  two  directions, 

one  ou  the  influence  of  sex,  the  other  on  tlmt  of  age  in  pio<lucing 

tlMNe  aflectioas. 

The  accompanying  Tables  show  (I.  pages  190-3)  the  influence  of 

ttion  in  acute  rheumatism  in  relation  to  age;  the  presence  or 

«  of  endocarditis  and  rericarditis ;  the  degi'ee  of  the  affection 

o(  the  joints,  and  that  of  the  heart :  and  (II.  pages  19-1-7),  lor  the  sake 

of  comparison,  of  a^jes  (1)  of  1,000  patients,  taken  consecutively,  with 

w  occasional  break,  from  my  hospital  books,  ailected  with  all  otlier 

•ill  diseases  besides  acute  rheumatism  and  acute  gout,  and  (2) 

'■  cases  of  acute  rheumatism   with   its   attendant    Pericarditis 

iiuti  Kufiocarditis,  in  relation  to  occupation. 

I  take  female  domestic  servants  first,  since  tliey  formed  nearly 
oue-third  (101  in  32C)  of  the  whole  number  of  those  of  both  sexes, 
tod  nearly  tliree-fifths  of  those  of  the  female  sex  (101  in  108)  who 
vere  affected  with  acute  rheumatism.  Among  those  patients  affected 
■  !■  diseases  than  acute  rheumatisiu,  female  servants  formed 
I  the  whole  numl^r  (2U4  in  1,000)  and  two-fifths  of  the 
female  patients  (204  iu  453).  Kearly  two-thiids  of  the  female 
pttiesits  affected  with  acute  rheumatism  were  below  the  age  of  21 
(57  in  100),  while  of  those  affected  with  other  diseases,  only  one-third 
were  below  that  age  (64  in  195,  or  33  per  cent.)    Table  II.  p.  l:^. 

Tlie  influence  of  that  employment  in  causing  Pericarditis  and  endo- 

tanlitis   in   acute  rheumatism,  esjiecially   btilow    the  age   of   21,   is 

reiLarkable.     Of  (he  whole  number  of  101    Kervants  only   13 — one- 

fi^\X\\ — pn.-sented  no  sign  of  infianimation  of  the  heart,  while  oue- 

iJrili   of  them   (ID)  were  attacked    with    Pericarditis,    accumpanied 

liut  one  instance  with  endocarditis  also,  and  two-fifths  of  them 

with  simple  endocarditis,  while   in  the   remaining  fourth   part 

-  nihwarditis  was  either  threatened  or  probable.     Servants  formcil 

'hirds  of  the  whole  of  the  female  patients  affected  with 

.^   complioatal  usually  with  endocanlitis  (19  in  28),  and 

.jMi  !.    .'iiilocarditis  (42   in  60);  and  three-fifths  of  those   iu 

eiidu;.:;irditis  wos  threatened  or  probable  (20  in  42) :    wliile 

i'lrmed  only  one-third  of  those  who  gave  no  sign  of  affection 

^1  lilt*  heart  (13  in  37). 

Tlio  influence  of  age  in  inducing  inflammation  of  the  heart  in 
•*T>'uiit«  affected  with  acute  rheumatism  is  still  more  remarkable. 
f>f  the  whole  number  of  servants  (lol)  attacked  with  that  disease,  57 
wi'ro  below  the  age  of  21.  In  only  3  of  these  was  there  no  nmrk 
*ii  affection  of  the  heart,  but  one-fourth  of  them  (14)  were  attacked 
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Table  I.,  JS«j>.  18:*. -OCCUPATION    IN'    REtATIOX   TO    AGE,   THE   DBORE 


Mali  PATiKimt. 


PaTIEITTB  IK  WHOM 


Tliere  w«s  no  indfcAtfon  of 
EndooarditU. 

Number.     Tears.  Joint  affection. 


Endocarditis  was  threatened  or 
probable. 

Nnmber.    Tears.  ■  Joint  affectioi 


Out-of-door  Emplo]pnents.         | 

Engaged  iu  loftorioiu  emplojrment* 
in  fM  open  air,  inclnding  Uboni^ 
cts(17),  fl|ardeners(5X  bricklayei, 
brlckmiucer,  sawyer  (in  twice), 
matou,  dustman,  carter,  plaa 
Usnr,  seanum.  Bmitlu  (4), 
butchers  (0),  carpenters  (4)  . 


2ct.20 
1  ..  24 


Engaged  In  emptofmenU  eikiejty 
on  foot,  ift  the  open  air,  includ- 
ing porters  (4),  watchman,  errand 
boys  (4),  milkmen  (S),  hawker, 
cowkeeper,  out  of  work— "on 
tramp  "(1) 


Employed  vUK  hw$u  and  in  tttt- 
hUt,  Including  grooms  (6X  rid- 
ing-master, homekeeper,  coach- 
man (fix  cabmen  (S) 


0(  S  „  3t)tA27 
1  2  „  32  „  37 
\  2  „  43  .,  40 


(  2ict.l0t0 

^    1  .,  28 
U  „  38 


L. 

I   I., 
\  1  ., 


2Kt.lO 

1  .,  '£t 

7i  3 

SK 
4a 


Total  of  those  employed  In 
the  above  laborious  ovt- 
nf-door  employincntH   .    . 


23, 


2a!tlOtol3  1 

7, 

,   10  , 

.  20 

2  . 

,  23  , 

.  24 

6  , 

.  2ti  , 

,  28 

4  , 

,  32  . 

,  38 

3  . 

,  42. 

>  41} 

Painters  (3X  plnmber,  gns-fltter 


Commercial  traveller 


In-door  Emplotrmentt. 
Inclnding serrants  (13),  bakers(:i), 
papeihanger,  french-potisheni(4), 
boot  and  shoemakers  (3X  "sliop- 
man,"  grMngrocer,  drapers  (4), 
cheesemongor,  slop  cutter,  tai- 
lor, teacher,  silversmith,  nhair- 
iiiaker,  bath-attendant^  and  3 
others 


Waiters  0>)»  |M>tnionnndbanncii  ^'0 


„l  la-t.l7 
"l  I  ..    21* 


1  Kt.  14 


J   2  „  ItttolS 
'i   2  „   26 
\'i  „   27  „  28 


41nt.lfi 
fl  „  21  to  23 

\       .,  4<» 


Hch«Hl»Kiy»(:.) 

1 

mad    no   employ iiiPiit.    lni-liiiliii  v 
one  dlsi-lian^l  from  the  Nnvr  [  1  -\ 

3(et  Htol.'i 

Oconpation  not  stateil 

" 

I  — 


«   1  .,  14 
*l  1  not  * 


Ktateil 


I   + 


lEUMATISM, 

joorr  ArrscriON  akd  tbat  of  heart  AfFBcnoM. 

P4TlK7*-rs  IH  WHOM  THVILS  WIS 
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Pfirlt^'ftrditti,  luuAlly  wltli  fiu-       I 


•implt  EEHlo«arditJf . 


10    4  ,.  37  „  :»    4  + 

a  „  HI  „  ay  s  —  4 
1 1  «  « 


[  1 ..  It; 

I  1  .,  SI 


[i 


4^ 


1    + 

l.O  + 

I  —    i 


2    + 

l*0  + 


^1  1 
'I  I 


1  + 

1  0  -j. 


1  + 


..  4.'  *  i  ..  «  I     1  O   + 


B  —  + 
1   ^    + 


.? 


4i|  10  „  2d  „  so 

tVt>  „  »l  ,.  40 


4„  10  „  14 

5  M  W  „  -JO 

14{  a  „  22  „  S4 

I  1  *.  38 


ft  „  W  ,.  50 
0  „  21  „  24 
4  ,.  S9  „  i» 


4  „  10  „  15 

m  „  16  „  20 

=.,110  „  21  „  25 

"-  15  „  26  „  30 

il:t  M  81  „  40 

t  5  ,.  41  .,  40 


:»  —   -1- 
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9 
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4   + 

'-■     v.-      + 
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•    ~~ 

1'    J    + 
1      - 

r  2  „  10 

"l   1  »  20 
I  I  ,.  35 


18 


Joint  affeclion 


4  i-t^rrterfln    +  + 
21  Revere             + 

17  niUier  sf^ven  —  + 

U  not  Mnn    O  + 


5  scvcw  + 

3  rathi^t  ftpvere  '-  + 
3  nut  rtdfi're       O  + 

1  doubtflal         T 


10  seirrtw  ^ 

1  notHTPn      Q  + 


4  very  sernri.'    +  + 
S4  severe  + 

34  rather  Kvero 1- 

7  not  sevent      c   + 
3  Htight  — 

1  Uoubtfttl         -. 


1  very  neven-    +   + 

1  oevere  + 

2  rather  wvero  — I- 
1  not  aevere     o  4* 


18 


1  KTOn 


13,.   14 
17  „  Irt  „  20 
f  ••  .,  21  „  25 


38 


1  ..  ■■<■* 


i    I     M     1« 

I  7  „  21  .,  2.1 
12'  2  .,  97  .,  Hi 
I  1  .,  3)» 
»  1  ..  411 


>  ..   >  '      T   -;    t         -•  ..  IJ  •.  1-''  '  I  ~  t'     1   +  '  -.     '•*  ..  1'' 


1  veiyHeverp     +  + 
17  Mnvcrw  + 

13  rather  severe  —  + 
5  not  uvem      O,  + 

2  Hllght  — 


3  aevArn  + 

7  rather  Hororo  —  + 
2  nnt  wviTf  i- 


3  rather  Hcvpri'  -     + 
2  not  iM'v«'n*       f  -•    (- 


••  ..  1 


2  xllirht 


1  B'<« 


...ud  i-+U{ii'„r. 


aUtM 


8-  + 


9 
I  + 
I  -  + 


**{  9^'aUte.l       3  rather  WTere-  + 
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TiVBLE  L  conL,  1 


rtMhVm  Rati  ran. 


Cooks  0)i  rluTWOTnen  (2),  iitincs 
(5),    laiindrflues    {V>X    wisher- 


StdMniarg  tn-door  KmptoifiiirHit. 
ilioaniiLkur  ,    , 


KhjiI  ■  itall 


3fmrri«d  *fiini*n^  withmi*  ppe- 
clal  oquupatlnh,  fncluJImg  two 
wLdowi   ......... 


or  no  CICCtl|J4UQTl 


Orrupatton  not  ■IrIi'iI 


HjLLt  PATiEim.     TOTAL     . 


Fehalx  F^TiK^iTft     TOTAt 


QRAND  TOTAL  f^T  tbe  Mold 

Mia  FiriiaJt:  FiXtklLU  .     .     . 


pAtlKn™  iH  wu-m 


Th«rawn«  bo  imlE^aUan  af        I    Euducardltlii  wilr  throat 
JBndocudllim.  ^mbal  ile. 

Xumbor.    Yitim.     Joint  mffec  11i»ei  Xutubfi..     Ycurv^     Joint  i 


(  0  ,.  ^  „  3^ 


2n.>t  :!0  to  3i 

1  ..  A^ 


4{  2  „  2U 


3»-t.Sfi 

'^  ,,  aatoso 


/  art.  MtQia 

A     1   „   Id 


lFt.1'9 
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4  O  + 


"'1  3  . 

a.. 


1  -  + 
a  O  + 


1  + 
3  ^  + 
1  c  + 


4  + 
2  -   + 

a  0  ^- 


1  + 
1  — 
t  o 
1  — 


I  —  -i- 


]f)  + 

M  -  + 

fl  C  -I- 

3  - 

1  T 


\t  + 
12  -  + 
li,0  + 
1  — 


art  i:» 
14  „   M  U)  ^ 
4  „   tl  .,    23 
3  ,.  W  „  30 

SI  ..  m 

oat  ttaCtlU 


r  3 


10  ..  sn 


7»   3  „  yi  ,, 
I  1  ..  40 


)  ..  44 


t  1  not  ntnted 


4  1  ..  « 

n  1  „  i! 


i^i, 


10  ,,  mtr"  ^  ' 
'to  „  21  ,,  :f. 

,  i  „  211  .,  30  I 

*^  .,  ?(1  *-   3«  , 

'  1  not  MtiittHl  I 


I   H 

ir.  J 
I.  c 

1 


16  4 
20  - 


sa  + 

M  —  + 
18.  o  + 

4  - 

]  1 


S  M  f 1  „  4u 

0.C 

1  1  ..  W 

^  S  noL  HtatiKl 

4wt.  etoH 

IS  „  Ifl  ..  20 

1  4 

le  „  ^\  „  !^ 

M  + 

Tfl  10  „  :rn  „  su 

:*^    ■ 

u  „  ai  .,  10 

7,C 

1    ..  44 

I  - 

3  UUl  dt*Xc*l 

4  of  th«9e  cai^f  dl*(L 


HEUMATISM— (to/i^m««rf). 


'  0  of  thM«  ouei  died  (I  ttvtn  Oiiglit'i  difeaieX 

0 
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Ti 


Age$  of  L~l,000  PeUiefUa  affecUd  wUh  aU  other  ^UernaX  Diaeaaea  excepi  JcuU  Shem 

PerieardiUa  and  EndoeardUia,  and  III, — 68  I 


Hals  Patibvts. 


WorktTM  out  ■ 
doon. 


ploynientA 


Other  difieftses  except  amite 
rheiunatism  and  acnte  gmit 

/Acntc  rheamatigm    .    .    . 


^«*S±Sl.t/"''  ^«'«  «"ft  pericardilU 


^DHto  with  timple  endoearxW 
VAcntegoat 


^Other  (tIseaBes  except  aerttei^ 
rhciunatlam  and  acate  gont 
Acute  rheamatiBm    .    .    . 


Workers  on  foot{  I  Per(earditi$  . 

[Endocarditis 
Acute  gout 


Workers  among 
hursea  .    .    . 


Painters,  plnm- 
bera     .    .    . 


Itt-dooT  employ-^ 
meatf  . 


Walters,     bar- 
men, and  one 
commercial 
traveller  .    . 


[Other  diseases  except  acntel 

rhcumatium  and  acute  gont] 
!  /Acute  rheomitism    .    .    . 

\lpeHcarditi4 


1 1 


ndocarditU 


[Acute  gout     ...... 

Other  diacases  besides  aente\ 
Theninatism  and  acute  gout/ 

i  Acute  rheumatism    .    .    . 

Peritardifit ',  o 

Endocarditis o 

Acute  gont o 

/Other  diseniws  besides  acutol 


Bcijow  THS  Aoz  or  21. 


From  21  to  25  Tear 


21.  or  10   i*er   cent,   of  those) '  -,   „,  i  e  ,^.  „„„* 
wh<»e  ag^  are  stated.  j '  "■  **'  "  '*'  *^*^°'- 

12,  or  £6-6  per  cent 


(I,  or  SSpcretnt.  at  that  agt. 
U,  or  10  per  cent,  of  K^hoU.  * 
(6,  or  60  percent,  at  that  age. 
»0,  or  40  per  cent,  of  whoU. 
0 

6,  or  17-7  per  cent. 

9,  or  64  i»r  cent 
f  I,  or  11  per  cent,  at  thai  age. 
\l,  or  50  per  txiU.  of  vhoU. 
iz,  or  22  per  cent,  at  that  age. 
\2,  or  GfiT  of  AthoU. 


1,  or  1*5  per  cent 

9,  or  89  per  cent 

0 

(8,  or  33*8  per  cent,  at  that  age. 
13,  or  37"2  per  cent,  of  vhole. 
0 


2,  or  5  per  cent 
2,  or  40  per  cent 


Jther  fliseniws  besides  acutel ;  ..       . .  . 
rheumatiBin  and  acute  goutf    -**'  "  ^""^  1*'  *^**"* 


i.Vcute  rJicumotism 
rericanlitii  .     .    .    -    ,    . 
Endocarditis 

iAcntegout 

pother  diseases  besides  acnteX 
rheumatism  and  acute  gout) 

/Acute  rheumatism     .    .    . 

I!  Pericarditis 
{Bndocarditit 
Acute  gout 


(Other  diseases  except  acQtel 
rheumatism,  Ac.     •  ) 

1 »„»  „.  /Acntc  rheumatlam    .    .    . 

HThool  .    .    A) 

u 


iPerieardilia 

^Endocarditis 

Other  diseases  except  acute) 
rheumatism  and  acute  gontj 


lAcnte  rheumatUm 

Total  of  MAtuJ  )  p«^„,^.,-- 
PAnEKTS.     SYfTicardttts.    .    . 

Endocarditis     .    . 

^Acntegont    .    .    . 


20,  or  52'6  per  cent. 

[10,  or  50-6  per  cent  at  that  age. 
[10,  or  77  per  cent,  of  tchoJe. 
15,  or  25  per  cent,  at  that  age. 
\b,  or  55'2  per  cent,  of  vhaie. 
0 

2,  orlC-epercent 

2,  or1&-3i>erccnt 

11,  or  60  per  een(.  at  that  age. 
1,  or  W  pw  cew*.  of  vihole. 

0 


37,  or  200  per  cent 

26,  or  100  per  cent 

4,  or  35  per  een(.  at  that  age. 
9,  or  M'6pfr  cent,  at  that  age. 

89,  or  17  per  cent 

70,  or  45  per  cent 

fl7,  or  24-3 per  cent,  at  thai  age. 
[17,  or  M  '5  per  cent  of  lehnJe. 
125,  or  M-7  per  rent  at  that  age. 
[25,  or  ^i  per  ant.  of  vhote. 

A 


20,  or  2'i  £  per  cent. 

1,  or  \0  per  cent,  at  thatn 
I,  or  10  pfr  cent,  of  vhoi* 
i,  or  40  per  cent,  at  thnt  c 
4,  or  27  per  cent,  of  wAo'i 
2 

4,  or  11*7  percent 

3,  or  21  -4  iM?r  cent 

1,  or  33;:  per  rrnt.  at  tkn 
1,  or  50  per  rrnt.  of  »rA.i/» 
1,  or  33  .t  per  cmt.  at  thai 

1,  or  33  a  j>er  cent,  of  trh 
0 

4,  or    per  cent 

6,  or  26  per  cent. 

(1,  or  IGG  per  rrnt.  at  that 
\\,  or  100  j>cr  cent,  of  vho 

2.  "r  SO-9  j>fr  cr.nt.  nt  Ihn 
2,  or  2.1  per  cent,  of  vholt 
1 

9,  or  22  per  cent 

1,  or  20  per  cent 

0 
0 
0 

£0,  or  16  3  per  cent 

5,  or  13  5  percent 

1,  or  iOper  crnt.  at  that  c 
1.  or  7  7  jifreent.  of  \rkot> 
1,  o>  20  per  cent  at  that  <i. 
1,  or  11  per  cent,  of  wfeo/i 
o 


£.  or  16-6  per  cent 

7,  or  541  per  cent. 

0 

0 
0 


70,  orl3'4i>ercent. 

32,  or  20  8  per  cent 

4,  or  1 2  per  cent  at  that  t 
4,  01  12  per  cent,  of  vsMt 
R.  or  24  '2  per  cent,  at  Umt 
8,  or  17-4  jierctnt.  of  vrh< 

6 


.J.°?**°**'****'*7J°!5^.***™5""^'^*"*''  "  «K«"  of  thow  with  acute  rli  umatUm  who  irew  »  a 
.  «5iT2?  S2*S^  **"  it'  *'**",  °'  emplovmenU  indicated  tn  the  colanm  headed  "  Male  PaUenta."* 
»  Htra  nd  «lnwhen  in  these  colanma  ''whole"  i^pltoi  to  the  whole  number  of  all  agM  of  thoM  wM 
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t  Oomt,  toad  IL-~Z26  Poiienla  aguUd  tcUk  AcuU  JRheumeUism,  toiih  its  aUendant 
Uk  jictUe  Chut,  in  relatiori  to  Owupation, 


lOTK  £5  Tbabs. 


Aon  AKD  OCCOPA- 
TIOH  HOT  RATED. 


percent. 

percent 

per  oenl.  at  tXat  age. 
prr  ce»f  of  whoU, 
p«r  tf  ■/.  at  that  age. 
prrctnt.  o/ieholf. 


6  per  cent. 
3  per  cent. 


i  per  CMit. 
percent. 


pr  o«f.  if  thai  age. 


per  cent. 

per  PMit- 

;^r  Mat.  oi  (Ant  a<7r. 

I  i*r  fcnt. 

ptr  cent. 

■'Aptrr^ni.  at  (hni  nge. 
■1  f«r  '^sl   tif  wKoie. 
per  of*l.  T«  thmt  "ge. 
IftTftnt.  of  whole. 

•f,  per  c«»t. 

%  yn  cent. 

ytr  emi.  a$  thai  age. 
ytr  'vnt.  of  irluile. 
ftrt^n*.  If  tktit  age. 
%frr  cent,  of  whale. 


Age  not  stated  14 


Total. 


r4  per  cent. 

tipercest.  +  J  occu- 
^aoctteted. 

\pT  ttml  at  that  age. 
I'Spcrcdtt.  of  vkcle. 
iftrf^rnM.  nt  that  tige. 
Ilpcrcfxf.  o/«4ote. 
•eeis«UoB  not  irtated. 


Ago  not  stated  27 

fAge(T)l  +  3  occ.^ 
t    not  itated  J 

,-(tff«  (?)  1  4-  1  occ. 
I     not  xtafctl 
(^(KO)  unti  ore.  nof 
I    f  ta/ed  1 

i.tAge  (!)   —  8   oee.) 

1 1    HOI  ttattd 


221 

45 

10 

15 
15 

38 

14 

2 

3 
2 


1 
0 
4 

129 

38 

13 

0 
13 

12 
13 


547 

ri55  +  8  <KC.\ 
\  nut  stated  ) 
133  -)-  2  occ.-\\ 
\  not  sfofcd  I 
(46  +  1  occ-i 
l     not  stated     ]'■ 

52  [ 


„f40-4  per  cent  of  the  malen. 
*"i221  per  cent  of  the  whole." 
1 29  per  cent  of  the  males. 
114  per  cent  of  the  whole. 
jOr  22  per  cent,  (if  those  vHth  acute 
\    rheumatitm. 

tOr  3S-3  per   cent,  of  rto#e  with 
\    ncute  rheumtttitm. 


fv.f6'9  per  cent  of  the  males. 
13*8  per  cent  of  the  whole. 

i-..f9  per  cent  of  the  males. 

"■^U-g  per  cent  of  the  whole. 
(Or  li  per  cent,  oftluae  vUk  acute 
\    rheuvMtUm. 

tOr  21-4  per  cent,   of  those  irith 
\    acute  rhevmatism. 


Q  (12*6  per  cent  of  the  males. 
^  (8-9  per  cent  of  the  whole. 
f^U'Sper  cent  of  the  males. 
^  7  1  per  cent  of  the  whole. 
Or  43  per  cent,  of  those  with  actttt 

rheumatisTii. 
Or  35  per  emt  of  thoH  with  ante 
\    rheumatim. 

fv_rd-5  per  cent  of  the  males. 

Ml  per  cent  of  the  whole. 
Q  (3'2  per  cent  of  the  males. 

Ir5  per  cent  of  the  whole. 
Or  20  per  cent,  of  those  wi(A  nc„  rft. 


fv  (23-6  per  cent  of  the  males. 
112-9  per  cent  of  the  whole, 
fv  134*5  per  cent,  of  the  males. 
"*\ll  4  per  cent  of  the  whole. 
iOr  35  per  cenL  of  those  with  aaite 

{rheumatism. 
Or   24-8  per  cent,    of  those  vith 
{    acnte  rheKvuUUm. 

^  (22  per  cent  of  the  males. 

"^\r2  per  cent  of  the  whole. 

^(8  4  per  cent  of  the  males. 
\4  per  cent  of  the  whole. 
tOr  8'3  per  cent,  of  those  with  acute 
\    rheumatism, 

^Or  160  per  eenL  of  thou  with 
{    rheumatism. 


f%  fO'O  per  cent  of  the  males. 
"m3-8  per  cent  of  the  whole, 
f.  Ill  per  cent  of  the  males. 
""^15-3  per  cent  of  the  whole. 
Or  24  per  cent  of  those  with  ae.  rh. 
Or  S3  per  cent,  ofthon  with  ac.  rh. 


_K«  were  stated,  and  who  were  so  afliected,  who  were  engaged  In  the  claas  of  occnpatlons 
h  Iht  eoloin  h<«i«d  *'  Male  Patients." 
>M  dwwiwr*  la  this  column  "whole"  applies  to  the  whole  number  of  ptUenti  of  both  sexes. 

0  2 
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Feualg  PATisyra. 


Servutth.    . 


Other  dineiutes  ezroitt  tcuto 

rhouin&tUm 

Acute  rheumatism  .    .    .    . 

PericarditiM 

BndtfOanlitit 


Bei^w  THi  AoE  or  5;  YiAtta. 


FaoH 


Other  dineaMS  except  acute) 
I  rbeumatinn  and  acute  gout) 

^  .         ,     ,        Acute  rheumatiam  .... 
•Other     in  doori 

acUTe       cm.(  ;,^i„r  Jrtf* 

liloymentM      i 

EndocaTditi* 


\Acute  gout 


/Other  dtseaseB  except  acute) 

rheumatiam / 

Owr  employ-(  Acute  rheumatism  .    .    .    . 
mento  .    .    AperUarditU 


f 

omeo 

KlHjJ 
ll)loV-\ 


Harried   womeo 

without 
I      clal    employ' 

ment 


Out^f-door  em- 

ptoyment. 
Kvptastall.    . 


Of  no  occupa- 
tion, includ- 
ing girls  all 
school .    . 


Total  of  feinidc 
patients   . 


Qhand    Total 

of  Male  and 
PutALB  Fa. 
Tinm.    .    . 


^  Badocardttis 

pother  diseases  except  acute) 
rheumatism     .    .    .     -    j 

Acute  rheumatism  .... 

PcrUardUii 

ETuivcanUlii 


pother  diseases  except  acute)'  . 

rtieumatism /  ^ 

Acute  rheumatism  ....  0 

Ptricorditis |  0 

.Endocarditit !  0 


^Other  discaik>s  cxc«i>t  acute) 
rhouniattsiti J 

Acute  rheumatiam  .    .        . 


57,  or  100  i^r  cent 
14,  or  93  i>er  cent. 


Pericarditii I    2,  or  U'4  ptr  cent,  at  that  age. 

Eiidocarditit ,    6,  or  43  ptr  <xnl.  at  that  age. 

Other  diseases  except  acute)  .,-  „-  oo  ^er  -euL 
r  rheumatism  ainl  acute  gout//^'  "  ^  ^^  ""** 

Acute  rheumatism  .    .    .    .  i  77,  or  47  it  per  cent. 

p,_f„^.f,.,  'il7,  or22 percent,  atthatafft. 

Pcricaniitu \\i7,ore3-TpeT  cent.  <if  the  ^choU. 

P„  .,^„,.,.  !  (32,  or  41-6  per  cent,  at  that  age. 

Endocarditi, [^i  or  ii-^iir  cent,  qf  the  wKolc. 

Acute  gout 0 

Other  diseases  except  acutet,  215^  or  S3-5  per  cent,  of  the 
rhemnatism  and  acute  gout/ 

Acute  rheumatism  .    . 


04,  or  32  8  i*r  cent  of  thoae)' 
whoM  ages  are  stated.  I- 

5T,  or  07  per  cent  | 

(14,  or  24-5  per  cenf.  at  that  age.  ^  \ 
14,  or  787  per  cent.'ofth*  wAo.'e.*, 
125,  or  44  per  cent  at  that  aqe.  \ 
(25,  or  585  per  cent,  of  whoU. 

1,  or  14  per  cent 

4,  or  18-2  per  cent  ' 

0 

0 
0 

1,  or  2-7  per  edit. 

2,  or  22*3  per  cent. 

0 

II,  or  50  per  cent,  at  that  age. 
U,  or  25  per  «it(.  of  wAoIe. 

3,  or  4-3  per  cent 
0 
0 
0 


whole  with  ages  stated 
147  or  467  per  cent 

f  34,  or  83  fitr  cent,  at  that  i 
\.S4»  or  6flt(  per  cent,  qf  th€ 


60,  or 308  i»cr ce 

22,  or  22  jwr  cent 
4,  orl8-2per<'e«( 
4,  or  ii'Z  ftr  tfiit 
10,  or  45  5  per  cm 
10,  oriU'ipir  ceil 


[34,  or  83  per  cent,  at  that  age. 
[34»  or  50  tt  per  cent,  qf  th€  whoU. 

[67f  or  88 "8  per  eetit.  at  that  «^ 
L57,  or  53  per  cent,  qf  tht  vhoU. 


0,  or  12  o  IM.T  c'-i 

4,  or  18  2  i-t-r  cei 

(1.  or  25j>fr  rrnt. 
)1,  or25p<ra.-if. 

1,  or  25jw/-«':t. 
0 


5,  or  138  iK-r  ecu 

0 
0 
0 

9,  or  12  (i  jKir  cer 

6,  or  375  per  cvu 

II,  or  Iti "6  per  ctii. 
1,  or  60  per  cent. 


1.  or  50  i»er  cent 

0 
0 


1,  or  7  piT  Lcitt 

0 

0 

S3,  or  19  per  cent 

34 

6,  or  17 ■<(  per  cfnf.  < 
6,  or  22'J  per  cent. 
11,  or  32-3pfrccN^. 
11,  or  183  per  cent 
0 

153,  or  16  per   ceni 
with  ages  state 

66,  or  2* '8  per  cent 

10,  or  15  per  ccat.  ai 
10,  or  16-6  ptr  cent. 

19.  or  28  8  at  tAnt  Of 
19,  or  18  jter  cent  ( 

i 


'  Here  and  elsewben  in  the*;  columns  add  after  "age"  of  thoae  with  acute  rheumatiam  who  were 
toiA  who  were  engaged  in  the  olaas  of  emplermenta  Indicated  in  the  column  headed  '*  Male  Fatienta. 
«  H«n  ft&delMwfaero  in  these  columns  "  wboto"  vpsHim  to  the  wlioto  nombtr  of  aU  ages  of  ttaow 
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.soTi  25  Tkabs. 


Aov  AKD  OcctrpA- 

TIOH  HOT  STATED. 


Total. 


t  4  per  c«iit.  I 

1  per  cent. 

^  per  otn$.  at  Otai  n^.  1 
■J  ptr  tent,  t^  wkoU.  j 
i  frr  tmL  ai  that  age-  \ 
s  |<*r  ««<.  (/  «*©/<-        i 

$-1  per  eent 

!  per  cent. 

TT  ;vr  eml  a/  ttat  age.  i 
«I<r  ecnl.  </  wkoU.         1 

Sjwr«ii(. 


M  >p^TCeDt 
T  7  fttT  cent. 

J  prr  eint.  of  vAolc. 
i  p<r  cent. 

8  S  per  cent. 

0  pfr  cmf.  nt  tJwt  agt. 
►  >*r  rr%t  of  K-Ao/e. 
^  per  cent  at  that  agt. 
>»  jwr  tint  ofwkoU. 

\  r*i  cent 

Wf<r  ?enf.  af  that  ogt. 


\ "%  per  cent. 
■enpatioB  sot  itatcU. 

tMr<c»t  t>/  «-&o^ 
Itpircnt  "/  Kkole 


agt.  I 


<l  I  per  cent  of  tfaow) 


t««e«|«tkm  not  stftt«d, 
tparomt 

WV'toB  Ml  fCcUe J,  or 
fm  «nt  «(  (te(  agt,  or 

Kttmt.  o/  tkt  whUe, 
prronif.  at  that  a^. 
%-iftrcnt.  o/  KhoU. 


Age  not  stated  0   | 


i  (Age  0)5  +2 
[\    not  MUtcd 

Uge  m  1  +  2 
\    HOC  ttated 

UgeOl  +1 
{    not  Uattd 
(Age  and  occ. 
\    lUted  3 


1 

i 

19 
3 
1 
I 

4a 
OCC.J 

occl 

occ. 
not 


204 
101 
10 
43 

77 
23 
5 
4 


0 

0 

1 

4 

s 

75 

l' 

17 

57 


4S3 


1167  +    1  occl 
\    not  stated    j 


«1 


1.000 

(322  +  4  occl 
\    notiUted    ( 

(«      +     2    <KiC\ 

\    not  ttattd    i 

fl07  +  1  occl 
\  not  ttattd  i 
iS5  +  S  occlj 
i    not  itated    i 


per 
Or   11  8  wr  cent,  nf  tkoM   teUh 

acute  rheunMtigm. 
Or  11-8  per  cent,   oj  iho$e  vilh 

acuU  rneunutti»M. 

-^p-4  per  cent,  of  the  females. 
^0-2  per  cent  of  the  whole. 
f^h"2  per  cent,  of  the  femaleK. 
"^10  6  i»er  cent,  of  the  whole. 

OrMperctnt.  of  tko»e  with  ac.  rh. 

^J12-5  per  cent,  of  the  females, 
""^t  5  7  yet  cent  of  the  whole, 
f.  roe  \>tT  cent  of  the  females. 
" "5  i»er  cent  of  the  whole. 
Or  12- 5 p^reenL  a/ thou  with acrk. 
Or  44  per  cent,  of  thoet  vith  oe.  rh. 


A_  (42  per  cent,  of  the  females. 
"^\20-4  per  cent  of  the  whole. 
«_)60'5  per  cent  of  the  females, 
"^tsi-s  per  cent  of  the  whole. 
iOr  18^  per  cent,  of  those  leith 
\  acute  rheunatttm. 
tOr  42-6  per  ceiit.  o/  thoM  vith 
V    acute  jwumatiiin. 

n^ps  per  cent,  of  the  females. 

\  77  per  cent  of  the  whole. 
A. lis '7  per  cent  of  the  females. 

\  0  3  per  cent,  of  the  whole. 
Or  227  per  eent.   of  thoie  trith 

a^ute  rhtnmatitm. 
Or  18  per  eent.  of  those  with  acute 

rhttinatina. 


fj  r8  t  per  cent  of  the  females.  , 
"'^IS  8  per  cent  of  the  whole. 

ct-iiA  per  eent  of  the  females.  j 

""^12 -8  per  cent  of  the  whole.  | 

^Or  44  4  Jier  etnl   ij  thott  vUh  I 

(    Hicute  rfkeamiiUtm,  I 

rtJlO  3  per  cent  of  the  females,  j 

^'\  7-5  per  cent  of  the  whole.  j 

f,_(10'2  per  cent  of  the  females.  .  . 

"'l  5-3  per  cent  of  the  whole.  I 


m  vkoM  flfM  «cr«  stated,  and  who  wer«  m  aJ^cUd,  who  were  engaged  In  the  class  of  occupaUon 
'  k  tlM  cotoBUi  haailTri  *'  llale  Fatlcnta." 

IB  tUi  oqIquui  "whole"  appUci  to  tlw  wholo  ntiinber  of  patfcsts  of  both  sexM. 
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with  Pericarditis,  all  of  whom  had  endocarditis  also,  and  nearly  o^| 
lialf  of  tlieiu  (25)  with  simple  endocarditis,  while  endocarditis  ii9 
either  thrcatened  or  prol>able  in  the  remaining  15.     Three-fourths  S! 
the  servants  attacked  with  Pericarditia  and  endocarditis  (14  in  19), 
and  tbree-iifths  of  those  with  simple  endocarditis  (2G  in  42)  wew 
below  the  age  of  21,  while  only  one-fourth  of  those  who  wei*e  qmtc 
free  from  symptoms  of  heart  aft'ection  were  below  that  age  (3  in  13), 

Girls  engaged  in  the  liard  labour  of  a  sen-^ant,  at  work,  at  a  tender 
age,  fmm  morning  to  night,  when  attacked  with  this  disease  to  which  , 
they  are  so  subject,  are  all  but  certain  to  have  inflammation  of  the 
heart  without  or  within.  Servant-girls  below  the  age  of  21,  keeping 
in  view  their  time  of  litV*  and  constitution,  are  more  exposed  to  the 
causes  of  acute  rbeuniatism  and  its  attendant  inflammation  of  the 
heart  than  persons  of  any  other  class.  They  are  growing,  their  frame 
is  not  yet  knit,  they  are  sensitive  to  cold  and  wet,  and  they  ore 
subject  to  ])alpitation.  Before  all,  in  these  young  women  their  joints 
are  not  yet  perfected,  the  ends  of  the  bunes  fonuiug  them  being  still 
united  to  their  shafts  by  cartilage ;  tbeii*  growth  is  active  so  that  the 
YAookX  circulates  in  them  freely;  their  structures  are  sensitive;  and 
while  the^'  arc  supple,  and  their  play  is  free  and  lively,  they  are 
tender  and  du  not  bear  undue  pressure ;  they  are  liable  to  strains,  aro 
unequal  to  labour  and  fatigue,  and  are  easily  aft'ected  by  draughts, 
and  by  exposure  to  wet  and  cold,  especially  after  undue  and  prolonged 
exertion.  Then  the  labour  of  these  poor  girls,  especially  in  haul 
places  of  service,  is  great  and  constant ;  they  carry  weights  up  and 
down  staix-s,  often  in  lofty  houses ;  they  are  constantly  on  foot,  st4ind-' 
ing  rather  than  walking,  so  that  full  pressure  is  continuously  made 
on  the  joints;  or  what  is  worse,  they  are  kneeling  sometimes  on 
cold  and  even  wet  stone  flooi-s,  hard  at  work,  scnibbing  and  brushing. 

The  joint  affection  was,  as  a  rule,  more  severe  in  sen^ants  suflering 
from  acute  rheumatism  than  in  the  rest  of  those  so  affected,  the  julntd 
being  attacked  with  se^'erity  in  one-half  of  the  servants  (49  in  lOlj, 
and  a  little  over  one-third  of  the  rest  (91  in  225).  Among  thosei 
sei-vant^  who  suffered  from  Pericarditis,  the  joint  aflection  was  severe 
in  fully  thi-ee-fouiths  (15  in  19),  and  in  a  large  proixnliou  of  these 
(6)  it  was  very  severe.  If  we  compare  these  cases  with  the  rest  of 
the  ser\'ants  affected  with  acute  rheumatism,  we  find  tliat  the  severity 
of  the  joint  affection  rose  in  the  scale  in  exact  proportion  to  the 
severity  of  the  heart  affection.  Tlie  joint  affection  was  severe  in  leaa 
than  one-tliird  (4  in  13)  of  those  servants  who  preseut^id  no  sign  of 
inflammation  of  the  heart,  while  it  was  so  in  a  little  over  a  third  (9 
in  26)  of  those  in  whom  endocarditis  was  threatened  or  pwhable,  and 
in  one-half  of  those  who  were  attacked  with  simple  endocaixlitis  (21 
in  42) ;  while,  as  I  have  just  said,  it  was  severe  in  three-fourtha  o{ 
the  cases  with  Pericarditis  (15  in  19). 

In  the  servants  who  were  attacked  with  Pericarditis,  the  severity 
of  tlie  joint  aflection  bore  a  strict  relation  to  the  severity  of  the  heart 
affection  in  the  great  majority  of  the  cases.  ^m 
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In  one-third  of  them  (6  in  19)  the  joint  afTection  was  very 
severe ;  and  in  the  whole  of  these  the  heail:  aflectiou  was  very  severe, 
vhde  in  one  of  theui  it  was  fatal. 

In  nearly  one-half  of  these  patients  (9  in  19)  the  joint  aft'ection  was 
levece  in  the  second  degi'ee,  and  in  two-thiids  of  these  (0  in  9)  the 
Imrt  affection  was  severe ;  in  two  cases  it  was  i-ather  severe ;  and  in 
QM  it  was  slight  In  three  patients  tho  joint  aliectioa  was  nither 
VTGTe,  and  of  these  the  heart  ailection  was  sevei-e  in  one,  ratlier  so 
ta  a  fiecoud,  and  not  so  in  a  third. 

The  last  case  is  a  notable  exception  to  this  rule.  Tho  attack  in  tho 
jouits  was  slight,  but  tlie  attack  at  tlie  heart  was  very  severe,  and 
pmved  fatal. 

The  accompanying  Tables  show  (1)  the  pi-oportion  in  which  female 
domestic  6er\'auts  atl'ected  with  acute  rheumatism  were  attacked  by 
ndocaiditi^  Hud  Pericarditis,  and  tlie  intiueuce  of  age  in  the  propor- 
tioDate  production  of  those  aflections  of  tlie  heart  in  that  disease  ;  and 
(2)  Ifae  relation  of  the  degree  of  the  joint  aflectiou  to  the  degree  of  the 
kntt  affection  in  those  cases. 

I.  IVgiy*  vf  tiic  Juiat  AlfQCtivii  tu  Servants  alTected  with  Acute  Klietuuatiiimi  iu  relntion 
toAgvaud  Ueart  Aflectum. 
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I  will  now  briefly  wnsider  the  occupations  of  the  remaining /cwa/tf 
patients  who  were  attacked  with  acute  rheumatism.  I  have  thrown, 
into  one  group  the  conks,  charwomen,  nurses,  and  laundresses,  who 
numbered  altogether  22.  Of  these  5  had  Pericarditis,  4  of  whom  had 
endocarditis  aUo,  and  4  liad  simple  endocarditis ;  in  7  endocarditis 
was  threatened  or  probable  ;  and  in  6  the  heart  gave  no  evidence  of 
being  affected.  Of  the  whole  number  less  than  a  fifth  were  younger 
than  21  (4  in  21  *).  Of  the  five  causes  with  Pericarditis,  in  one  the 
attack  was  severe  but  transient,  and  in  that  patient  the  joint  affection- 
was  severe.  In  two  others  the  heart  affection  was  rather  severe,  and 
in  the  remaining  two  it  was  slight,  while  in  none  of  these  was  the 
joint  affoctiniT  severe. 

Jline  of  the  women  followed  sedentary  employments,  using  chiefly 
the  needle  ;  and  in  none  of  these  was  there  Pericarditis ;  four  of  them, 
however,  had  endocarditis. 

The  married  v.omen  numbered  17j  and  of  these  only  two  had  Peri- 
carditis and  endocarditis,  one  severely,  the  other  slightly.  In  both 
the  joint  affection  was  rather  severe.  Of  the  remainder,  2  had  simple 
endocnrditis,  and  5  were  threatened  with  it,  while  one-half  (S)  gave 
no  sign  of  heart  affection.    Tliose  patients  were  all  older  than  23. 

Sixteen  of  the  female  patients  lind  no  occupation,  only  one  of  whom 
ft'as  al>ove  the  age  of  20,  Only  two  of  them  had  Pericarditis,  one 
of  whom  had  endocarditis  also ;  in  one  of  these  the  heart  aflection  was 
fatal,  in  the  other  it  was  severe ;  and  in  one  of  them  the  joint  affec- 
tion was  severe,  while  in  the  other  that  ended  fatally  it  was  so  only 
to  a  moderate  degree.  Seven  of  these  cases  had  simple  endocarditis 
and  2  were  threatened  with  it;  wliile  5  of  them  presented  no 
indication  of  endocarditis. 

These  cases,  taken  as  a  whole,  show  that  those  women  who  followe 
at  a  mature  age  occupations  as  laborious  as  the  young  ser\'ants,  wero 
affected  in  but  a  moderate  proportion  with  Pericarditis,  and  that  in  A 
compiiratively  mild  forai.  They  also  show  that  those  of  tender  age 
who  followed  no  occupation  were  not  attacked  with  inflammation  of 
the  lieait  with  anytliing  like  the  same  frequency  as  young  female 
sei-vants.  ^Ve  thus  see,  in  brief,  that  in  acute  rheumatism  affecting 
the  female  sex,  youth  with  labour  is  nearly  always  attacked  or 
threatened  with  endocarditis  or  Pericarditis,  or  both  ;  that  youth  with- 
out labour  is  thus  attacked  witli  compamtivc  infrequeucy :  and  that 
mature  age  with  labour  is  attacked  less  frequently  and  much  less 
severely  with  inflammation  of  the  heart  than  youth  with  labour.  i 

The  niak  ixitunts  give  us  two  great  illustrations.  One  of  these  id 
supplied  by  those  working  in-doors,  and  they  naturally  run  in  the] 
same  grooves  as  the  female  patients,  who  were,  all  but  two,  occupiedj 
in-doors.  The  other  is  supplied  by  those  following  out-of-door  occu^ 
pations ;  and  they  stand  completely  apart  in  kind  of  labour,  age.  and 
character  of  disease^  as  well  as  in  sex,  from  the  female  patients,  wh^g 
cases  have  just  been  considered.  aH 

>  Id  one  of  the  22  coses  Wonging  to  this  group  the  age  of  the  pRtient  U  not  stAteif.  ' 
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I  imve  brought  the  male  patients  working  in-doors  including  ten 
Mmilt8»  into  one  group,  numbering  37.  In  several  featurea  this 
fronp  presents  a  remarkable  agreement  as  regards  age  and  the  fre- 
fseney  of  heart  affection,  and  especially  of  Pericarditis,  -vrith  the 
naoftant  and  large  analogous  group  of  female  servants.  Tlius  in 
an  croup  more  than  half  of  the  patients  were  below  the  age  of  21 
"'.'-  male  patients  19  in  37,  of  the  female  servants  57  in  100)  ;>  in 
.^u,  the  proportion  of  cases  with  Pericarditis  was  great,  amounting 
OMQg  tbe  males  to  one-third  (13  in  37),  among  the  female  servants 
Id  one-fifth  (19  in  101) ;  in  each  three-fourths  of  those  thus  affected 
Ttlh  Peiic^^tis  were  below  the  age  of  21,  (10  of  tbe  13  male 
paSieDt^  and  14  of  the  19  female  servants) ;  in  each  tbe  proportion 
d  those  in  whom  the  heart  presented  no  sign  of  inflammation  was 
amounting  to  one-sixth  of  those  male  patients  [G  in  37).  and 
jhtli  of  the  female  servants  (12  in  101) ;  and  in  each  few  of  the 
kta  whose  hearts  were  thus  unaffected  were  below  the  age  of  21. 
to  fully  one-third  of  those  male  patients  (3  in  7),  and  to 
•aefooTth  of  the  female  servants  (3  in  13).  Here,  however,  this 
doie  parallel  ends,  since  among  the  patients  affected  with  acute 
ibMmuitum  above  the  age  of  25,  Pericarditis  attacked  the  men 
woridng  in-doors  more  frequently  (2  in  13)  than  the  female  servants 
(1  in  22),  and  among  those  with  Pcricanlitis,  less  than  one-half  of 
te  nudes  (G  in  13).  and  almost  as  many  as  three-fouiths  of  the 
faules  (15  in  19)  were  attacked  with  severity;  while  the  proportion 
cf  ptaca  affected  or  threatened  with  simple  endocarditis  was  much 
—Upt  among  the  male  patients  (9  and  9  respectively  in  37)  than 
ftt  female  servants  (42  and  2G  in  101). 

Lookins;  at  these  two  sections  of  the  patients  in  their  larger  and 
warn  vital  relations,  it  is  evident  that  in  lx>th  sexes  the  same  causes 
fBodace.  under  like  conditions,  the  same  effects ;  and  that  a  very  large 
fnpoKum  of  the  young  persons  who  work  on  foot  in-doors  during 
any  hours  daily,  are  attacked  ^vith  inflammation  of  the  heart  when 
Acted  urith  acute  rheumatism,  while  a  very  small  proportion  are 
ftoi  attacked  of  the  men  and  women  of  matui*e  age  who  are  engaged 
ia  the*  same  manner. 

If  w©  looked  solely  to  the  kind  of  employments  just  considered  it 
▼cold  bo  natural  to  infer  that  overwork  in-doors  in  young  people 
tl  both  sexes  was  the  main  cause  of  acute  rheumatism  and  of  its 
rftttndmt  Pericarditis  and  endocarditis.  While,  however,  as  we  have 
I,  the  whole  of  the  female  patients  with  occupations  were 
i2i*door9,  save  two  poor  women  who  each  kept  a  still,  only 
ODe-fouith  of  the  male  patients  worked  in-doors. 
Ifce  larger  proj>ortion  of  the  nude  patients  affected  with  acute 
lU^in,  amonuting  nearly  to  threc-tifths  (82  in  154),  excluding 
iroricing  with  lead,  worked  out-of-doors.  More  than  one-half 
tbete  (45  in  84)  were  engaged  in  hard  labour.  Pcricanlitis  attacked 

!■  AM  4f  tli«  M  fenule  serranta  affect«d  with  acute  rheuxDAtism,  ihc  age  of  tbe 
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nearly  one-fuurth  of  these  patients  (10  iu  45).  We  here  find,  whal 
is  at  Ih-st  ai^'ht  au  iiuexpected  result,  that  of  these  laborious  worke 
out  of  doors  thus  attacked  ^"vvith  Pericarditis  only  one  iu  tea  was 
"below  the  age  of  21  ;  whereas  of  tlie  n^;Ue  in-door  workers  tliua 
affected,  fully  three-fourths  (10  iu  13)  were  below  that  age.  If  we 
look  at  those  of  older  age,  we  find  the  scale  exactly  reversed  ;  since  of 
those  kbouiin^'  out  of  doors  four-fifths  (t5  in  10)  were  above  the  age 
of  25 ;  while  of  those  working  in-doors  only  one-sixth  (li  in  13) 
were  above  that  age.  Wo  here,  I  consider,  iiud  the  explanation,  that 
1  promised  when  considering  age,  of  the  twofold  fact,  that  the  male 
cases  of  Pericarditis  usually  combined  with  endocarditis  outnumber 
the  female  cases  by  one-filth  (35  to  28) ;  and  that  the  number  of  tliafl 
men  so  affected  above  the  age  of  25  is  three  times  aa  great  as  that  or™ 
the  women  so  atlected  (men  with  Pericarditis  13  in  53,  women  4  iu 
53).  I  think  we  may  infer  from  these  facts  that  excessive  labour  in 
the  open  air  in  men  of  mature  age  is  a  frequent  cause  of  acute 
rheumatism  having  a  strong  tendency  to  Pericarditis. 

Male  patients  with  acute  rheumatism,  whose  occupation  was  chiefiy 
on  foot,  such  as  watchmen  and  porters ;  and  those  employed  with 
horses  and  iu  stables,  whose  habits  make  them  liable  to  gout,  in-, 
eluding  coachmen,  cabmen,  and  grooms ;  did  not  suffer  from  Pericai 
ditia  BO  fi-efpiently  as  those  who  were  engaged  in  lianl  labour :  since 
those  working  on  foot  only  one-seventh  (2  iu  14)  and  of  those  employe 
with  horses  only  one-twenty-third  (1  in  23),  while  of  those  who? 
work  was  laborious,  nearly  one-fourth  {10  in  45),  were  thus  attacked. 

Those  facts  supjHjrt  the  view  that  Pericaixiitis  teuds  to  attack  ra( 
of  mature  age  affected  with  acute  rheumatism  when  their  work 
hard,  but  not  when  it  is  comparatively  easy. 

It  remains  to  me  to  speak  of  two  other  classes  of  employment 
painters  and  plumbers  ou  the  one  hand,  and  waiters  and  liurmen  oi 
the  otlier,  who  tend  to  have  gout  much  more  fret[uently  than  acul 
rheumatism.     I  find,  however,  that  11  waiters  and  barmen  and  5 
those  working  with  lead  were  attacked  with  acute  rheumatism,     Oi 
of  each  of  those  classes  was  attacked  with  Pericarditis,  both  of  wh< 
were  above  30  years  of  age.     Seven  of  the  waiters  and  barmen  anc 
two  of  the  w*orken*    in  lead  presented  no  sign  of  heart   affectioi 
These  were  all  but  one  below  the  age  of  24,  and  in  none  of  thei 
was  the  great  too  aflected. 

It  woidd  thus  appear  that  when  barmen,  painters,  or  workers  amoi 
horses,  whose  employments  tend  to  induce  gout,  are  attacked  wi( 
acute  rheumatism,  especially  when  young,  ihey  do  not  tend  to  hai 
Pericarditis  or  endocarditis. 


11 — TUE   AfFECTIOX   of  the  JoiJiTS   IN   RHEUMATIC   PEEICARDITia 

The  inflammation  of  the  joints  and  the  infiammation  of  the  h< 
in  acute  rheumatism  form  one  disease.     AVe  know  that  in  a 
proportion  of  the  cases  the  heart  shows  no  sign  of  being  touched 
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the  disease,  and  here  and  there  perhaps  iu  a  very  rare  instance  the 

■^^art  is  attacked  \nth  inflammation  when  the  joints  are  free  from  it. 
^^Bic  unity  of  iho  two  phases  of  tlio  disease,  the  extej'ual  i>ha3e.  in  the 
^Binta,  and  the  internal  in  the  fibrous  structures  of  the  exterior  and 
P^ne  interior  of  the  heart  being  established,  we  have  to  iu<[uiits 
what  -was  the  rehitive  intensity  of  the  inflammation  of  the  joints  and 
the  inflammation  of  the  heart  in  my  cases  of  acute  rheumatism,  and 
especially  iu  those  affected  with  Pericarditis. 

We  have  just  seen  that  in  servants  attacked  witli  acute  rheuma- 

m,  the  joint  affection  was,  as  a  rule,  only  of  moderate  severity  when 

heart  gave  no  sign  of  being  affected ;  that  the  joint  affection  waa 

ore  severe  when  tlic  heart  was  thrcatened  or  probably  attacked  with 

ocarditis;  and  that  the  severity  of  the  joint  affection  inci-citsed  in 

direct  ratio  ^^'itll  the  increased  certainty  and  severity  of  the  heart 

'ectiou ;  the  joint  affection  being  greater  when  simple  endocarditis 

aclUidly  present  than  when  it  was  thrnatcuGd  or  probable,  and 

uch  gix-ater  when  the  heart  was  attacked  with  both  endocarditis  and 

Pericarditis. 

1  find  that  the  same  rule  applies  to  the  whole  body  of  the  Civses  of 
acute  rheumatism;  as  may  l>e  seen  in  the  accompanying  Table,  show- 
ing the  degree  of  intensity  of  the  joint  affection  iu  relation  to -the 
•bsenoe  or  presence  of  endocarditis  and  Pericarditis  in  cases  of  acute 
rheujuatism. 

Drgrer  of  iatcn&ily  of  tlie  Joint  AlFectiou  iu  relation  to  tlio  atvence  or  presence  of 
Kudw-iinlitis  and  PerlcorditU  in  i'.as«-s  of  Acute  Kfacuiuatism. 


1 

1 

Jtriut  A:r«<-tlf>n. 

NoEndo- 
cardltii. 

EhiIul'U*- 

dltU 
tlireatened 

or 

probuljle. 

CUttH. 

ditiB. 

1f<pr>>T«rc    ...... 

BtfpW 

0 

as 

18 
4 
1 

1 

sa 

T 
1 
0 

a 

40 
42 

IS 

a 
I 

12 

24 
IH 
f, 

1 
1 

15  -       8  =      7 
123  -     41  =    M 

120  -    as  =    »7 
m  -    iH  =  as 

8  -       1=7 

3  -     1  =    a 

PVrf 

T9 

70 

109 

«9 

3M  -  101  =  uas 

r^- 

Thus  the  joint  affection  was  severe  in  one-fourth  (22  in  78)  ^  of 
»atieat4  iu  wliom  the  heart  gave  no  sign  of  iuffammation ;  in 
Lhs  (32  in  76)  of  those  in  whom  endocanlitis  was  threatened 
)bable ;  in  more  than  two-fifths  (48  in  107)*  of  those  affected 
■imple  endocarditis,  and  in  three-fifths  (37  in  62)  ^  of  those  who 
attacked  with  Pericarditis,  all  but  Q  of  whom  (54)  had  endocar- 


epa 


also. 


-  -  tkl  ^«crBB  of  ill*  j&itit  affection  was  not  stated  in  one  of  the  79  cased  belonging  to 
*  {litSarse of  ^^^  juint  &lfuction  wm  nut  8t«ted  la  one  of  the  lOS  camm  belonging  to 
'  Tkrotfgree  of  llie  joint  affection  was  not  stated  in  one  of  the  68  cases  belonging  to 
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The  hiflamiiiation  of  the  joints  was  veiy  intense  in  12  of  the  37 
fatients  with  Pericarditis,  usually  coupled  with  endocarditis^  in  whom 
inflauiuiation  of  the  joiuts  was  severe,  whereas  in  only  3  of  the 
patients  in  whom  simple  endocarditis  was  present  or  threatened, 
d  in  none  of  the  79  in  whom  the  heart  gave  no  evidence  of  being 
ected,  was  the  joint  affection  of  this  great  d^ee  of  InteTisity. 
In  the  cases  of  Pericai'ditis,  there  was  a  close  correspondence  in 
verity  between  the  inflammation  of  the  joints  and  the  inflammation 
of  the  heart.  The  accompanying  Table  [see  opposite  page]  shows  in 
detail  the  degree  of  the  joint  affection  in  relation  to  the  degree  of  the 
heart  affection  in  sixty-two  cases  of  Eheumatio  Pericarditis.*  The 
joint  affection  was  veiy  severe  in  12  cases,  and  in  three-fifths  of  those 
ca*es  (7)  the  heart  affection  was  very  severe,  bein^^  fatal  in  one;  in 
one-fourth  of  them  (3)  it  was  severe ;  and  in  only  one-sixth  of  them 
(2)  was  it  uf  modcmte  severity.  The  joint  affection  was  severe  in  25 
and  in  one-third  of  those  cases  (0)  the  heart  affection  was 
severe;  in  less  than  one-half  of  them  (11)  it  was  severe, 
in  one-fifth  of  them  (5)  it  was  of  moderate  severity,  or  slight, 
combine  these  two  groups  of  cases,  amounting  to  37,  that  were 
by  the  severity  of  the  joint  affection,  we  find  that  in  four- 
of  them  (30)  the  affection  of  the  heart  was  severe,  while  in  one 
them  (7)  it  was  not  severe  or  only  moderately  so.  Endocar- 
as  present  in  all  but  two  of  the  30  cases  in  which  the  affection 
of  the  joints  and  the  heart  was  severe  ;  while  the  signs  of  endo- 
ifl  were  either  absent  or  doubtful  in  4  of  the  7  cases  in  which  the 
tffKtion  of  the  joints  was  severe,  wbile  that  of  the  heart  was  either 
fi  moderate  severity  or  slight 

If  we  examine  those  cases,  amountinf^  to  25,  or  two-fifths  of  the 
number,  in  which  the  degree  of  the  joint  affection  was  below 
line  of  severity,  we  find  that  in  18  of  them  the  affection  of  the 
ts  was  only  of  moderate  severity,  while  in  7  of  them  it  was  slight ; 
Uiut  in  two- fifths  of  these  (10)  the  heart  idfection  was  severe, 
in  three-fifths  of  them  (15)  it  was  either  slight  or  of  moderate 
ty.  We  find,  then,  that  in  the  37  cases  of  Pericarditis  in  which 
the  joint  aO'ection  was  more  severe,  the  heart  affection  was  more  severe 
a  fottT-fifths  (30)  and  less  severe  in  one-fifth  (7) ;  while  in  the  25 


rbole 


of  Pericarditis  in  which  the  joint  affection  was  less  severe,  the 
heatt  »ffcction  was  more  severe  in  two-fifths  (10)  and  less  severe  in 
ihiee-fifUu  (15). 


II. — The  Degree  of  the  Joint  Affection  during  the  Acme  of 
THE  Effusion  into  the  Pericardium. 

When  the  exterior  of  the  heart  is  attacked  by  inflammation  in 
caiei  of  acute  rheumatism,  the  disti-ess  and  oppression  in  the  region 
ti  the  heart  and  in  the  chest  is  often  so  great  as  to  call  the  patient's 


'  la  oa*  of  tli«  93  cams  of  Poricatilitis  the  joint  affection  wta  uut  described. 
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attention  away  from  the  seat  of  suifenng  in  the  joints.  At  the  same 
time  the  physician  or  the  clinical  clerk  is  so  much  interested  in  the 
state  of  the  central  organ  that  he  readily  overlooks  that  of  the  joints. 
I  find  that  in  12  of  the  45  cases  given  in  the  accompan^nng  plans  (see 
pages  190, 191),  the  condition  of  the  joints  was  nob  reported  during  the 
acme  of  the  pericardial  effusion,  and  in  one  other  case  the  joint  affec- 
tion was  not  noted  unlil  the  attack  of  Pcricanlitis  had  declared  itself. 

The  state  of  tlie  joints  during  the  jjeriod  of  the  acme  of  the  inflam- 
mation of  the  exterior  of  the  heart,  marked  by  the  extent  of  fluid  in 
the  pericardium  being  then  at  its  height,  is  shown  in  32  of  the  45 
patients  under  examination.  These  cases  divide  themselves  naturally 
into  two  groups  ;  in  one  of  these,  amounting  to  12,  the  Pericarditis 
was  at  its  acme  at  the  time  of  admission,  or  on  the  following  day ; 
while  in  the  remaining  20  cases  the  effusion  into  the  pericardium 
reached  its  acme  after  the  admission  of  the  patient.  In  tlie  hitter  set 
of  cases,  the  intensity  of  tlic  joint  affection  had  been,  as  a  rule,  modi- 
fied and  lessened  by  rest  and  soothing  treatment,  and,  especially  in  four- 
fifths  of  the  cases,  by  opium  given  at  repeated  intervals  ;  while  in  the 
former  set  of  cases  in  wMcli  the  pericarditis  was  at  its  height  at  the 
time  of  admission,  the  joint  ail'ection  bad  been,  as  a  rule,  somewhat 
aggravated  by  the  removal  of  the  patient  from  home  to  the  hospital 
The  set  of  cases,  therefore,  that  were  admitted  with  pericarditis  at  its 
height  show  the  natural  relation  of  the  degree  of  the  joint  affection 
to  that  of  the  heart  affection  during  the  period  of  the  acme  of  the 
disease,  in  a  manner  less  affected  by  other  influences  than  tlie  set  in 
which  the  pericanlitis  came  on  and  reached  its  height  after  admission. 

The  inllatnmation  of  the  joints  was  severe  at  the  time  of  admission 
in  more  than  one-half  of  the  patients  (7  in  12)  wlio  came  in  with 
the  Pericarditis  at  its  height,  and  in  six  (16,  18,  12,  51,  55,  3o,)  of 
these  seven  cases  the  joint  affection  was  of  about  equal  severity  before 
admission  and  at  the  time  of  the  acme  of  the  effusion  into  the  peri- 
cardium ;  while  in  one  of  them  (56)  the  joints  were  less  severely 
affected  before  than  during  the  period  of  the  height  of  the  Peri- 
carditis. 

In  two-fifths  of  this  group  of  cases  (5  in  12)  the  joint  affection 
was  not  severe  when  the  Pericarditis  was  at  its  height,  at  the  time  of 
admission  or  on  the  next  day,  and  in  three  (6,  43,  40)  and  perhaps  in 
four  (42)  of  the^e  the  inflammation  of  the  joints  was  more  severe  be-' 
fore  admission  than  after  it  and  during  the  period  of  the  acme  of  the 
effusion  into  the  pericardium.  Tiic  remaining  case  (13)  stands  alone, 
since  in  it,  although  the  affection  of  the  heart  proved  fatal,  that  of  tJie 
joints  was  but  slight,  both  before  and  after  admission. 

The  second  group  consists  of  twenty  cases  in  which  the  effusion 
into  tlie  pericardium  reached  its  acme  after  admission ;  and  it  ^vill  be 
seen  that  the  relaliou  of  the  joint  affection  to  the  heart  affection  was 
ver}'  different  in  this  group  from  what  it  was  in  the  former  one  in 
which  the  patients  came  in  when  the  Pericarditis  was  at  its  height 

The  inflammation  of  the  joints  was  more  severe  at  the  period  of  the 
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acme  of  the  pericardial  effusion  than  before  that  period  in  one-fifth 
of  these  cases  (4  in  20)  (3,  4,  30,  49),  and  it  wns  of  equnl  severity 
dniiijg  the  two  periods  in  one  other  case  (19). 

The  affection  of  the  joints  became  less  severe  during  the  period  of 
tbe  ncme  of  Pericarditis  than  before  that  period  in  three-fourths  of 
time  cases  (15  in  20).'  Four-fitlhs  of  these  patients  (lU  in  1 '>)  took 
npeoted  doses  of  opium,  with  lessening  joint  affection  during  tlie 
acQke  of  Pericarditis,  while  only  one  of  the  four  patients  with  increasing 
joint  affection  during  the  acme  was  placed  under  the  influence  of 
opcum. 

It  is  evident  that  if  we  looked  only  to  the  first  group,  or  only  to  the 
iecond  group  of  these  cases,  we  should  arrive  at  opposite  conclusions 
with  regard  to  the  relation  of  the  degree  of  the  joint  affection  to  that 
■  v  heart  affection  during  the  acme  of  Pericarditis.  Thus  the 
affection  lessened  during  the  acme  of  the  disease  in  one-third  of 
tbe  first  group  (4  in  13)  and  in.  three-fourths  of  the  second  group 
(15  in  20).  The  influence  of  repeated  doses  of  opium  e\ddently  told 
on  the  second  group  of  cases,  and  the  movement  of  the  patients  from 
their  homes  to  the  hospital,  on  the  first  group  of  cases,  to  modify  the 
relation  of  the  joint  aflectiou  to  the  heart  afiection. 

I  think  that  we  may  safely  draw  an  inference  midway  between 
lhr*e  two  extreme  illustrations,  and  consider  that  in  about  one-half 
of  the  Cftses  of  Pericarditis  the  joint  affection  was  of  equal  severity 
daring  the  period  of  the  acme  of  the  disease,  and  before  that  period ; 
utd  that  in  about  one-half  of  them  the  joint  affection  became  less 
mnrere  when  the  Pericarditis  was  at  its  height.  The  general  conclusion 
my  be  drawn  from  this  inference,  that  the  joint  all'ection  tends  to 
Men  in  severity  when  Pericarditis  is  at  its  height  in  about  one-half 
ttf  t}ii»  cafes. 


IV.  TiitE  IN  TiTE  Hospital. 

oocontpanying  Table  shows  the  average  time  that  the  patients 
in  the  hospital  in  relation  to  the  absence  or  presence  of 
endocftrditiB  or  pericarditis  in  acute  rheumatism : — 

TlnM  in  llio  HospiUl  in  relation  to  the  absence  or  prcaenoe  of  En«locan1itis 
&ua  Poricanlilis  in  f-^sCAof  Acntu  Khcnmritism. 
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The  time  tiiat  the  patient  remamed  in  the  wards  measures  the 
duratifni  and  severity  of  the  disease.  Two-fifths  of  the  paticuts  in 
whom  the  heiui  gave  no  sign  of  being  afiected,  left  the  hospital  befoi*e 
tlte  eud  of  the  third  week  (33  in  76),  three-fourtlis  of  them  during 
the  first  month  {pi^  in  76),  and  one-fourth  of  them  after  the  first 
month  (2U  in  76).  Those  who  had  I'ericarditis  usually  accompanied 
by  endocarditis  rcuiaiued  iu  tlio  wards  for  a  much  longer  period, 
since  only  one-ninth  of  them  (7  in  G3)  left  the  hospital  before  the 
end  of  the  third  week,  and  one-fourth  of  them  (15  in  63)  during  tl 
tirst  month,  while  tiiree-fourths  of  them  remained  in  the  hospit 
longer  than  a  mouth  (48  in  G3),  and  one-half  uf  theni  more  than  fift 
days.  Those  M'ith  simple  endocarditis  remained  iu  the  house  muc 
longer  than  those  whose  hearts  were  healthy,  hut  not  nearly  so  loi 
as  those  with  Pericarditis  usually  combiued  with  endocarditis. 


V. — OcCUREilNCE    OR    XOK- OCCURRENCE    OF    ONE   OR   MOKE  PeEVIOUB 

Attacks  of  Acute  Rheumatism. 

The  accompanying  Table  shows  the  proportion  in  which  thepatieni 
nflected  with  acute  rheumatism  had  been  previously  attacked  by 
disease  iu  fully  three-fourths  of  the  patients  (243  in  319  cases). 
than  one-thiid  of  those  who  gave  no  sign  of  endocarditis  (23  in  7 
and  nearly  one-half  of  those  who  were  affected  with  endocarditis  ( 
in  106,)  had  suflered  from  one  or  more  previous  attacks  of  acute 
rheumatism  ;  so  that  in  my  cases  the  occurrence  of  a  previoiis  attack 
evidently  favoured  the  presence  of  endocarditis.  This  did  no' 
however,  appear  to  be  the  case  with  pericarditis,  for  only  one-third 
the  cases  with  that  aft'ection  had  been  previously  attacked  by  acu 
rheumatism.  The  previous  occurrence  of  acute  rheumatism  implies 
in  a  certain  proportion  of  the  cases  the  presence  of  valvular  disease 
of  the  heait,  a  condition  that  promotes  the  occurrence  of  endocarditis 
in  acute  rheumatism.  It  is  open  to  inquiry  why  valvular  disease 
shoxild  have  more  frequently  influenced  the  production  of  endocarditis 
than  of  pericarditis  in  my  cases. 


.a. 


Occurrence  or  Kon- Occurrence  of  Previotm  Attacks  of  Acute  Rlieiuuatism  in  reUtiun  to 
the  Aljsouco  or  Presence  of  Eudoc.arilit.t6  oud  I'lTii  iirditU. 
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'I. — Ti!£  Time  ok  the  Fihst  OnsEKVATioN  of  Fiuction  Sound  Axn 

Of  THK   HKOINKING  OF   KhEUMATIC   rERICAIlDITIS    IN    RELATION   TO 
TllE  BEGINNING   OU   RELAPSE   OF  THE  AFFECTION   OF  THE  JOINTS. 


In  a  large  proportion  of  tlic  cases  of  acute  rheumatism  affecU^d 

ih  rericarditia,  iriction  sound  was  heard  over  the  heart  either  at  the 

G  of  admission  or  very  soon  after  it.     Thus  in  mora  than  one-tliird 

ibe  total  number  of  the  cases,  the  rubbing  noise  was  noticed  on  the 

y  that  they  entered  the  hospital  (Tl  in  03) ;  in  all  but  cue-half  of 

(29  in  03)  it  was  heard  on  that  or  the  following  day ;  >in(i  in 

two-tliirds  of  them  (41  in  63)  it  was  observed  eitlit^r  at  the  time 

•  :  Iiuission  or  during  the  three  days  fullowing  it.     In  nine-tenths 

jI  VMi  whole  number  of  cases  aflected  with  Pericarditis  (55  in  63)  the 

lioltement  was  distinguished  during  the  first  nine  days  of  the  patient's 

tindence  in  the  hospital. 

These   facts  do   not,  however,  point  out  bow   sooji    Pericarditis 

occurred  after  the  commencement  of  the  attack  of  acute  rheumatism. 

To  ascertain  this,  we  must  add  the  number  of  days  from  the  com- 

■ncernent  of  the  attnck  to  the  time  nf  admission,  to  the  number  of 

days  from  that  time  to  the  period  at  which  the  to-aud-fro  sound  was 

heanl    Tliis  plan  answers  with  those  cases  u\  which  the  friction 

was  obsen'ed  on  or  after  the  third  day  from  the  date  of  a<!mis- 

,  since  in  all  but  four  of  them  the  heart  had  been  previously  ex- 

tBiiied.     It  does  not,  however,  apply  to  those  patients  in  whom  the 

6ottcmenl  was  detected  durin",'  the  clay  of  admission  or  on  the  ne.xt 

<!i^,  since  in  those  cases  we  do  not  know  how  long  the  rubbing 

«mn<l  ti>ay  have  been  in  existence  l>efore  the  patient  came  in.     This 

applies  to  one-half  of  tlte  patients  affected  with  rheumatic  Pericanlitis, 

th«^y  had  suffereil  from  acute  rheumatism  for  a  period  vaiying 

two  days  to  thn;e  weeks  l)efore  entering  tlie   M'ards.      These 

an?,  however,  of  use  in  sliowing  how  early  in  the  disease,  and 

late,  Pericanlitis  may  declare   itself  by   friiaion  sound   in  full 

pby.     TInifl  out  of  the  twenty-nine  cases  in  which  frottenient  was 

heard  daring  the  first  tAvo  days,  more  than  one-fourth  \^  in  2^j  had 

Icen  olTeclvd  with  acute  rheumatism  for  a  period  of  from  twt*  t<>  four 

Aay% ;  while  on  the  other  hand  one-fifth  of  tliem  (^t  in  29)  had  been 

in  for  from  two  t/)  three  weeks  bel'ore  admission. 

If  we  bring  together  the  whole  of  the  63  eases  nf  IVncnrditis,  we 
that  in  one-sixtli  of  them  (1<>  in   63)  the  rnbhing  sound  was 
as  early  as  from  the  third  to  the  sixth  day  after  tho  com- 
ment of  the  disease  ;  while  in  one-half  of  them  (30  in  63)  that 
waa  audible  on  or  before  the  eleventh  day  of  tlie  illness. 
In  ooly  seven  of  the  cases  did  the  heart  aflW'tion  sliow  itself  so  late 
M  the  twenty-fifth  day  and  from  that   to  the  sixty-third  after  the 
e««ci  of  the  acute  rheumatism. 

fisctfl  ]>oint,  I  think,  to  the  conclusiou  that  in  a  certain  small 
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proportion  of  the  cases,  amounting  perhaps  to  one-eighth  (8  in  63) 
the  onset  of  the  inflammatiou  both  of  the  exterior  and  the  interior  of 
the  heart  took  place  at  the  very  commencement  of  the  disease,  and  at 
the  same  time  with  the  onset  of  the  iuHammation  of  the  joints. 

It  is  scarcely  needful  to  say  that  the  first  appearance  of  the  rubbinj^ 
sound  is  later  than  the  beginning  of  the  inflammation  of  the  surface" 
of  the  heart.  In  this  respect,  t!ie  inflammation  of  the  outside  of  that 
organ  corresponds  with  Ihe  inflammation  of  the  joints,  since,  as  in 
inflammation  of  the  joints,  pain  and  tenderness  precede  exudation  and 
swelling,  so  in  Pericurditis,  iu  at  leaat  some  instances  to  which  I  shall 
now  refer,  pain  and  exquisite  sensitiveness  over  the  heart  preceded 
the  notable  increase  of  effusion  into  the  pericardium  and  the  existenodj 
of  a  rubbing  sound. 

In  five  of  the  cases  in  which  friction  sound  was  heard  on  the  da] 
of  admission  (13,  15,  44a,  53,  (il),  pain  had  existed  over  the  region^ 
of  the  heart,  or  in  the  left  side,  or  in  the  chest,  for  one  or  more  days 
before  the  patient  entered  the  hospital.     In  one  of  these  cases  (44a) 
pain  was  present   over  the  heart  from  about  the  beginning  of  th< 
illness,  the  precise  time  of  wliich  is  not  stated. 

In  nearly  one-half  of  the  patients  in  whom  the  frottenient  wj 
heard  for  the  first  time  from  one  to  fifty-three  days  after  admission 
(16  in  3D),  theit!  was  pain  over  the  region  of  the  heart  or  in  the 
chest  from  one  to  seven  days  before  the  rubbing  noise  was  observed. 
In  seven  (51,  8,  26,  28,  50,  29,  5)  of  them  the  pain  was  noticed  on< 
day ;  in  three  (57,  56,  23),  two  days ;  in  one,  three  days  (14) ;  in  tw< 
four  days  (55,  36);  in  two,  six  days  (123,30);  and  in  one,  seven' 
days  (20)  before  the  first  observation  of  the  friction  sound. 

The  patient  (24),  in  whom  friction  sound  was  heard  on  the  fifl}-- 
third  day  after  admission,  present-ed  a  chain  of  symptoms  interesting 
in  two  points  of  view,  one,  that  the  attack  of  Pericarditis  was  im- 
mediately preceded  by  a  relapse  of  the  joint  affection ;  the  other, 
liiat  pain  over  the  heart  preceded  the  frottement     Tlie  patient  was  a 
labourer,  aged  27,  and  had  almost  passed  throngh  a  severe  attack  of 
acute  rheumatism  with  endocarditis,  resulting  in  permanent  injury  to    , 
the  mitral  antl  aortic  valves.     On  the  36th  day,  he  being  strong^H 
and  of  better  colour,  was  allowed  to  get  up.     On  the  42nd  his  genera^l 
health  was  good,  his  pains  were  diminished,  and  he  walked  about 
On  the  45th  he  felt  stiflness  iu  the  right  hip-joint  on  walking,  that 
joint  having  been  affected  for  eight  months  previously ;  and  on  the 
48th  the  jiain  in  the  hip  was  worse,  though  he  was  other\vise  frettd 
from  complaint,  and  liis  appetite  was  good.     On  the  50th  day,  how^f 
ever,  lus  neck  was  stifl^  and  he  luid  flying  pains  about  the  knees ;  an^| 
on  the  next  day  his  face  was  flushed,  he  perspired   copiously,  an^H 
complained  of  great  pain  over  the  region  of  the  heart  and  palpitatioriH 
On  the  52mi  he  sufleixid  from  a  terrible  pain  in  the  neck  and  heaoH 
the  wiists  were  swollen  and  painful,  and  the  lieart's  action  was  s^B 
loud  that  the  mitral  an^I  aortic  munuurs  were  inaudible;  and  on  tMH 
following  day  a  loud  and  harsh  double  friction  sound  was  heard  ovaflfl 
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the  heart  Here  the  attack  of  Peric4irditis  immediately  followed  the 
wlapse  in  the  joiut  affection,  aud  the  pain  over  the  heart  preceded 
the  rul.»hing  sound  by  two  days. 

lu  foiir  othex  cases  in  which  the  friction  sound  appeared  some  time 
■fter  adiaission^  the  Pericarditis  followed  closely  upon  a  relapse  of  the 
joint  affection.     In  one  of  these  (36),  a  woman,  aged  20,  who  was 
motioixJess  on  admission  from  the  affection  of  the  joints,  the  pain  was 
worse  on  the  6th  day,  she  was  still  powerless  on  the  7ch  from  the 
pcin  in  the  joints,  and  on  the  8fch  a  harsh  grating  frottement,  chiefly 
lyfttoHc,  was  heard  over  the  apex  of  the  heart    In  another  patient  [3), 
\  man,  aged  2G,  who  was  re-admitted  with  a  severe  relapse  of  the 
iffoclion  of  the  joints  six  days  after  leaving  the  hospital,  the  hands 
tod  hip8  were  better  on  the  5th  day  after  his  readmissiou,  but  on  the 
Mb  there  was  again  pain  in  the  hip,  and  on  the  9th  there  wn3  excessive 
fiin  and  tenderness  in  the  fascia  of  the  thigh.     On  the  next  day  (the 
10th)  there  was  pain,  and  increased  diduess  on  percussion  over  the 
htMV,  and  a  double  friction  bnish  was  audible  at  the  apex.     In  a 
third  ca«e  (30),  a  man,  aged  31,  all  the  joints  were  swollen  and  painful 
vbfn  he  came  in,  but  were  so  much  better  on  the  8th  day  that  they 
only  |»ained  bira  when  he  moved.    The  pain  in  the  joints  returned, 
'  er,  on  the  9th,  being  better  next  day,  when  a  harsh  double 
'I  pound  was  audible  over  the  heart- 
last  ca^e  of  this  group  (17),  a  female  servant,  aged  20,  the 
^  _:     ' ',p-  painful  and  swollen  on  admission,  thfty  were  less  so  on 
tA«  4th  day,  and  on  the  7th  they  were  ahnost  of  the  natural  size. 
Ob  tbe  IKh  a  little  pain  returned  in  the  joints  and  tliere  was  opprrssion 
orerthe  heart     On  the  13th  the  pain  had  increased  and  she  suffered 
ttoch  in  the  chest,  the  fii-st  sound  being  rough  and  prolonged.     On 
Ike  I6ih  there  was  a  murmur  all  over  the  heart,  which  was  the  seat 
«^  pain  ;  and  on  the  17th  a  soft  double  friction  sound  was  established 
«ter  the  n^ion  of  the  pericardium. 

To  these  cases  must  be  added  one  of  a  series  that  were  treated  by 

-   ■    ^r  -  r;T  the  years  1866-68.     In  this  patient,  a  man,  aged  20,  the 

joints,  which  was  considerable  on  adruission  aud  which 

,i  oil  the  4th  day,  again  increased  in  the  arms  and  neck  on 

h«  when  a  pain,  beginning  at  the  lower  portion  of  the  breast 

not  through  the  region  of  the  heart  to  the  back.    This  symptom 

•...^  j..4in  in  the  region  of  the  apex  were  relieved  by  leeches.    The 

jninta  aUo  improved,  but  on  the  10th,  after  he  had  been  using  his 

kaad,  pain  returned  in  the  finger,  and  on  the  14tb,  the  next  report, 

IMmdida  had  fully  declared  itselC 
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VII. — The  Presence  oit  Absence  of  Endocakditis  in  Rheumatic 

Pkiucarhitis.  - 

Ca^s  ivherc  Endocarditis  ivas  jirestni. — There  was  evidence  of 
inflammation  in  the  interior  of  the  heart  in  all  the  cases  excepting 
nine  (54  in  63). 

Tiie  heart  Avas  healthy  at  the  time  of  tlie  attack  in  46  of  tlie  cases 
with  nntlocarditis,  and  tlio  mitral,  or  mitnil  and  aortic  valves  were 
crippled  by  previous  disease  iji  the  ivmaiuing  8  cases,  including;  one 
just  alluded  to  (24)  in  which  Pericarditia  followed  a  relapse  of  the 
afifectiou  of  the  joints,  tlie  aortic  and  mitral  valve.s  having  become 
affected  during  the  earlier  jmrt  of  the  attack  of  acute  rheumatism. 

A  tricuspid  iiuinimr  was  alone  present  in  thi-ee  of  the  46  cases 
of  endocarditis  :  in  two  of  these  cases  that  murmur  was  persistent, 
and  in  one  of  them  it  disappeared.  These  cases  were  comparatively 
free  from  serious  symptoms,  the  heart  affection  heing  severe  in  only 
one  instance,  and  the  inflamniutiou  of  the  joints  being  very  severe  in 
another.  The  proportion  of  eases  of  tliis  class  Avith  simple  tricuspid 
munnur,  was  much  saialler  in  tliese  cases  of  combined  endocarditis 
and  Pericarditis  than  in  those  of  simple  endocarditis ;  1  in  18  of 
the  former,  iia  wt;  havti  Just  seen  (o  in  .'54),  aiui  1  in  8  of  the  latt 
(13  in  108)  being  thus  affected. 

The  mitral  valve  was  nflected  in  4'J  nf  the  46  patients  with  Pe 
carditis  in  whom  endocarditis   attacked  the  heart  when  previousl 
heiiUhy,  in  i\  of  whom  the  aortic  valve  was  aftected  as  well  as  the 
mitral.  The  aoitic  valve  was  attacked  in  one  other  case  in  which  the 
mitral  valve  was  not  involved. 

1  have  divided  these  43  cases  with  mitral  (36),  aortic  (1),  a 
mitral  and  aortic  (6)  incompetence  into  three  groups;  in  the  fi 
group,  containing  IG  cas«s  (11  mitral,  Ti  mitral  and  aortic  incom 
tence),  valvular  disease  was  finally  established,  or,  in  two  instano 
the  disease  proved  fatal  when  the  murmur  was  in  full  ])lay ;  in  the 
second  group,  which  numbered  8  cases  with  mitral  regurgitAtion,  th( 
nnirmur  wa.s   lessening  when  the  patients  were  discharf;ed;  while 
the  thii*d  group,  amounting  to  IS*  (17  mitral,  1  aortic,  and  1  uii 
and  aortic  incompetence),  the  nmrmurs  disappeared  on  the  recovery 
the  patients  from  acute  rheumatism,  and  the  heart  was  restored  to 
healthy  condition. 

The  accompanying  Table  shows  the  rclation  of  the  degree  of  the 
affection  of  thi3  joints  and  that  of  the  affection  of  the  heart  to  tli 
occurrence  and  degree  of  endocartlitis  in  cases  of  acute  rheuraati 
affected  with  Pericarditis. 

If  we  compare  the  cases  of  endocarditis  thus  combined  with  Per: 
carditis,  with  the  cases  of  uncomplicated  or  simple  endocarditis,  wo 
find  that  vaUndar  di.sease  was  finally  established,  that  the  niurnAur 
lessened  in  intensity,  and  that  the  murmur  finally  disappeared  in 
nearly  the  same  prtJportion  in  the  twf)  sets  of  cases.    Thus  in  7  ' 
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of  simple  endocarditis,  either  mitral  (53),  aoitic  (10),  or  mitral  ami 
aortic  (7)  incompetence  was  pi-esent.  If  we  divide  these  cases,  like 
lose  with  Pericarditis  and  endocarditis,  into  three  groups,  we  find 
it  in  the  first  group  containing  28  cases  (1  fi  mitral,  5  aortic,  and  5 
nutnl  and  aortic  incomiietunce).  valvular  disease  was  finally  estab- 
lished, or.  in  two  instance's,  the  disease  proved  fatal ;  m  the  second 
group,  which  numbered  11  cases  (11  mitral  incompetence),  the 
niunuur  was  lessening  when  the  patients  were  examined  for  the 
last  time  ;  while  in  the  third  group,  amounting  to  31  cases  (24 
mitral,  5  aortic,  and  2  mitntl  and  aortic  incompetence),  the  mm-mur 
IhuI  disappeared  on  the  recovery  of  the  patients  from  acute  ilieu- 
mutism,  and  the  heart  became  again  healthy.  A  tricuspid  murmur 
WOK  alone  audible  in  13  additional  cases  of  simido  endocai'ditis :  in 
7  of  these  the  murmur  disappeared,  but  in  G  of  them  it  was  still 
audible  when  the  heart  wiis  listened  to  for  the  last  time, 

I  am  of  opinion,  notwithstanding  the  remarkable  correspondence  in 

llie  effects   of;tiie  intlammntion   of   the  valves  in  the  thret!  parallel 

tr^rips  of  each  of  these  two  sets  of  cases,  that  when  iufiammation 

;s  the  int4?nor  of  the  heart  alone,  it  is  less  likely  to  induce  per- 

-i.iit   valvular  disease,   than   when  the   heart   is   inflamed   both 

vilhout  and  within.    This,  1  think,  is  d  priori  self-evident,  imd  it  is 

~""  'rtcd  by  two  pieces  of  clinical  evidence  that  I  shall  now  adduce. 

'  'iiease  of  both  the  mitral  and  aortic  valves,  which  is  the  most 

ciWnsive  form  of  vahiilar  disease,  was  established  in  5  of  the  4'i 

ci?*r=  affected  with  both  endocarditis  and  Pericarditis,  and  in  0  only 

•  70  cases  alTected  with  simple  endocarditis.     (2)  Simple  eixdo- 

u  was  present  in  28  out  of  74  cases  of  acute  rheumatism  that 

ta'flited  by  me  in  St.  Mary's  Hospital  on  a  careful  and  rigid 

-i  of  r^^    Valvuhir  disease  of  old  sttuiding  existed  in  7  of  thost^ 

•^,  and  a  recent  mitral  murmur,  a<;conijjanied  in  one  instance  by 

tence,  affected  the  remaining  21  cases.     Tlie  heart  re- 

'iiy  condition  in  14  of  these  patients,  the  murmur  was 

or  doubtful  in  4  of  ihem  on  their  recovery  from  acute  rheu- 

I,  and  valvular  disease  was  established  in  ^  only  of  the  whole 

pf  21  cases. 

ttion  both  of  the  joints  and  the  he^rt  was  more  often 
those  cases  in  which  the  valves  liecame  permanently  dis- 
tfaan  in  those  in  which  the  recovery  of  their  function  was  com- 
The  heart  affection  was  severe  in  12  of  the  10  cases  in  which 
tha  ralvc«  were  pennanently  disabled,  being  faUl  in  two  and  very 
•ftere  in  six  of  them;  while  it  was  severe  in  13  of  the  19  in  which 
ibtf  Tmive«  were  restored  to  healtli,  l>eing  veiy  severe  in  four  of  them. 
Ott  relAtivt'  intensity  of  the  joint  affection  was  even  greater  than 
tax  of  the  l^nut  affection;  since,  in  the  former  class  of  cases,  it  was 
mm  in  12  uf  the  li»  in  which  the  organ  became  diseased,  and  in 
«hr  10  of  the  19  in  which  its  recovery  was  perfect. 

Then  was  mitral  regurgitation  in  the  whole  of  the  group  of  cases, 
laninHfliC  to  S,  in  which  there  was  previous  valvular  disease,  in  three 
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of  which  the  ftortic  valves  were  also  incompettint.  The  heart  nffectioi 
wns  aeverti  in  the  whole  of  these  cases  save  one,  aiiJ  the  joint  affectioitj 
was  80  in  five  of  them.  The  all  but  universal  presence  of  Lnflaxuma- 
tiou  within  the  heart  in  patients  of  this  class,  supports  the  infereuce 
that  in  acnic  riiGuiiifitism,  old  standing  valvular  disease,  by  throw- 
ing additional  labour  on  the  organ,  tends  to  produce  endocarditis  and 
pericarditis,  and  to  ixjcvease  the  severity  of  the  inSannnation  of  Uie 
heart*  both  witliin  and  without. 

IL  Cafics  iji  which  Endoe.drditi'i  wa.s  ahsf.ru  or  donhtjMl. — The  si^^ns 
of  endocarditis  were  absent  or  uncertain  in  only  9  of  the  G3  cases  of 
Pericarditis.  In  five  of  these  patients  no  murmur  was  audible  ;  in 
one  there  is  no  note  that  a  niurrtnir  could  be  heard,  and  iu  the 
remaining  thi-ee  the  existence  of  a  mmuiur  was  doubtful.  One  of 
these  cases  proved  fatal,  and  the  alTectiou  of  the  heart  vva:i  severe  in 
two  and  of  moderate  severity  or  slight  in  the  remaining  six  patients 
Tlie  joint  affection  was  severe  in  six  of  these  cases, 

Classif4:ation  of  the  cases  of  Poncardt/ts. — I  have  classified  the  cas( 
according  to  the  presence  or  absence  of  endocarditis,  and  subdivith 
those  with  endocarditis  into  the  groups  which  have  jnst  been  dcscril 
and  which  are  specified  in  the  following  scheme: 


I.  Vmg*  nC  Pvrii'Jirtlitis  in  which  EiidocarJili*}  was  prodont 51 

A. — L*Ase«  with  Kmtocnrtlitis  nttaclciug  the  healthy  heart       ...         4C 

1. — Cnwit  with  tricu8]»id  rcgiir^itfltion  *- a 

ft. — Cftsm  iu  which  the  regut^tatioa  hecanie  prnnntiriit  |  «- 
oIl«r  recovery  from  atute  rhL-uxnAtiiau.     ...      j  *- 

tf. — VnaoH  in  which  the  regurgitation  ilisappearuU  uii  n^- 1  4.     . 
cov«ry J4-0' 

2. — Cubcs  with  initnil  (36  •*),  aortic  (1  4),  and  mitml*Aorttc 

(1    4-»)  rcgiirRitntion 43 

11.— CiLWA  in    which  the  rrgnt;gitation  Ixjcanw!  |H*niianent 

.iHiT  rc<'ovcTy  fnHu  ufuli?  rheunmtiHui  (initml  11,^,     .- 
iiiitral-iioilic  4-»4-*) 

h.—Qnea  m  wUiob  thtt  ivgur^itJitton  letueiied  after  reuororjr 

(milrnl  8"^) S 

e. — Cues  in  which  the  rcgnrKitation  dimppearDd  kfttr  recoTpr)- 

(mitfttll?  ^  tortii-  1*1,  mitTJil-jwrtir  1         J*>-»)      10 

B.— OuM  with  EndocanlitU  nt  tucking  a  heart  a]re«dy  aff4M;t«d  with 

mitrml  (5  «»,  or  niitml-oortic  (3  ^  >$>),  volviMliiKftse      .     .       8 

11,— Cum  of  Pcrii^rditas  in  whirh  Endocnrditis  was  aboent  (6)  or  doubtTul  (3)    9 
Total  ntirahrr  of  cases  of  Pericardilii dS 
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[I. — Sketch  of  tiik  riiO(;uKssivE Changes  that  take  i'Lace  in  the 

[KABT   AXD   PeUICAKUIUM    DUICIXG   the    PltCK^.UESS  OF   PEKiaUtDlTIS. 

We  cannot  rightly  uudei-sUiud  tltu  syiuptoins  and  signs  of  Peri- 
Litis  unless  we  keep  in  tlic  mind's  eyu  the  changes  that  are  going 
"in  in  the  heart  and  pericaitliiun,  and  the  surrounding'  or^^ans  during 
the  periods  of  tlie  beginning,  increase,  and  acme^  the  decline  and  end- 
ing of  tlie  disease.     I  shall,  therefoi*e,  before  discussing  the  symptoms 
:in.l  iii;u3  of  the  disease  that  were  present  iu  my  cases,  give  here  a 
sketch  of  the  more  important  morbid  changes,  in  so  far  as  they 
thentselves  appreciated  during  life,  and  shall  afterwards  describe 
■tf   those  changes  more  fully  when  the   eonsidei*ation   of  the 
■mis  and  signs  of  the  affection  seems  to  call  for  it. 
'    I'U  the  surface  of  the  heart  becoinea  inflamed,  a  blush  of  fine 
.s,  consisting  of  a  velvety  network,  appears  on  the  surface  of  the 
.    .,  and  especially  over  the  larger  cnranary  vessels  at  the  base  and 
ai  of  the  ventricles.    Tlie  iimer  &LU'fiice  of  the  pericardial  sac, 
'  vur  it  rests  upon  the  inflamed  lieart,  kindles  also  into  a  blush 
ve.*s»-'ls.     The  inflamniatiou  caught  from  the  heart  on  the  inner 
:  «»f  the  sac,  spreads  rapiilly  to  the  fibrous  structure  of  tlic  peri- 
ini,  and  through  it  may  even  often  extend  to  the  surface  of'  the 
I  covering  the  sac.     The  iuflamraation  of  those  parts  tells  upon 
tisrves  distributed  to  them.      The  surfaces  of  the  heart  «i,ud  sac, 
id  of  being  smooth  and  glistening,  become  didl  and  velvety ; 
w>d  fluid  is  jKiured  out  and  lymph  exudes  from  the  tntlanied  surfaces. 
T5te  lii[uid  in  the  pericaidium  increases  rapidly.    At  first  it  falls 
■  ■  »e  back  part  of  tiie  sac,  but  as  it  increases  in  quantity  it  makes  a 
for  itself  iH^tween  tlie  floor  of  the  pericardium,  which  it  depresses, 
lie  lower  suiface  of  the  heart,  which  it  elevates,  and  it  gradually 
'    !  he  poiu;h  in  eveiy  direction,  displacing  the  lungs  to  each  side 
jtushing  the  central  tendon  of  the  diaphragm,  the  stonuich, 
ver  doNMiwards,  and  j^ressing  backwards,  when  the  distension 
lluid  l»econie-s  great,  upon  the  bifurcation  of  the  trachea,  the 
iius,  tlie  ci'8oi»hag»is,  and  the  aorta.     The  fluid  at  the  same 
M**j-   i-   .wjt8  upon  the  heart  so  as  to  compress  the  auricles,  the  venae 
iBwje,  the  pulmonary  veins,  and  the  ascending  aorta ;  and  to  displace 
f^  apex  aud  body  of  the  organ  and  its  great  arteries  upwards  and 
twaidis  owing  to  the  extensive  interposition  of  the  fluid  between  the 
1m tn  surface  of  the  heart  and  the  floor  of  the  pericardium. 

Tbe  lymph  is.  poured  out  upon  the  surfaces  of  the  heart  and  the 
^  Where  those  two  surthces  touch  eacli  other,  the  soft  lymph  is 
tevn  into  thrf^ads  and  little  jjointcd  ridges  and  prominences,  and 
Vttm^t  iiito  u  network,  so  that  when  ridges  or  prominences  are 
VRSKOt  on  the  heart,  ridges  or  prominences  are  present  on  the  inuer 
Kfiice  of  the  pouch  lying  upon  it,  and  when  a  network  of  lymph 
the  heart,  a  network  of  lymph  lines  the  con-esponding  saa 
play  of  expansion  and  contraction  of  tlie  heart  alter- 
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nately  stretches  and  relaxes  its  coating  of  lymph^  so  that  its  surface 
resembles  a  honeycomb  in  structure. 

The  heart,  elevated  by  the  fluid  between  the  under  snrface  of 
ventricles  and  the  base  of  the  pericardium  to  a  degree  proportion! 
to  the  amount  of  the  fluid,  leaves  the  broader  part  of  the  chest  beloi 
and  ascends  iuto  the  narrower  part  of  the  chest  above.     The  lungs, 
and  especially  the  left  luug,  are  consequently  displaced  from  before 
the  swollen  sac  and  the  heart,  and  the  front  of  the  right  and  left  ven- 
tricles, including  the  apex  and  the  great  arteries,  beat  with  some  force 
against  the  higher  costal  cartilages  and  intercostal  spaces,  and  the 
adjoining  portion  of  the  sternum,  with  which  tliey  come  into  close 
contact     Owing  to  the  narrowing  compass  of  the  portion  of  the  chest 
in  which  the  heart  ia  then  situated,  and  the  withdrawal  of  the  lung 
from  before  the  organ,  its  impulse  is  both  elevated  and  widened  out- 
wanls,  so  that  it  is  felt  beating  strongly  in  the  second  and  third, 
or  third  and  fourth  left  spaces,  according  to  the  amount  of  the  effu- 
sion, the  apex-beat  being  felt  above,  and  beyond  the  nipple  ;  instead 
of  the  impulse,  as  in  health,  being  felt  gently  in  the  fourth  and  fifth 
spaces,  tlic  apex-beat  being  within  the  nipple  line.     AVhen  the  peri^_ 
cardiiim  is  distended  to  the  utmost,  its  sac  becomes  pyramidal  a|H 
pear-shaped,  the  apex  or  narrowest  part  of  the  pyramid  pointing  up^^ 
wards,  behiihl  the  lower  portion  of  the  manubrium  and  to  the  left  of 
it,  the  basti  of  the  ])yrauiiJ  bearing  downwards  and  extending  across 
the  ensiform  cartilage  from  the  sixth  right  costal  cartilage  to  tho 
lower  border  of  the  sixth  left  cartilage  at  its  attachment  to  the  rih. 
The  flaid  rapidly  fills  the  sac,  and  often  reaches  its  acme  in  two. 
three,  or  four  days ;  but  it  soon  begins  to  le^ssen,  and  in  from  four 
to  six  additional  days  it  usually  returns  to  its  healthy  amount.     At. 
the  same  time  the  heart  descends  and  comes  again  in  contact  with 
the  lower  end  of  the  sternum  and  the  top  of  the  ensiform  cartilage, 
the  fifth  space,  the  sixth  costal   cartilage,  and  the  diaphragm.     In 
most  instances  slight  threads  of  adhesion  form  between  the  sac  am^fl 
portions  of  the  right  auricle,  and  often  also  between  the  sac  and  the™ 
apex  and  interventricular  septum,  that  being  the  portion  of  the  front 
of  the  heart  that  presents  the  least  movement  during  the  action  of 
the  ventricles.     These  soft  tlireads  of  adhesion  are  generally  drawn 
out.  by  the  oscillating  movements  of  the  heart,  until  they  at  length 
yield,  and  break  away,  but.  sometimes  permanent  adhesions   form,  j 
which  may  be  partial  or  universal.  ^M 

IX. — OVEH-ACTION    OF    TIIE    HEART    IN    AcUTE     RhETJMATISM    A8    A 

Cause  of  Exdocarditis  and  Pericarditis  ;   Aia>  (in  illustra- 
tion), OVF.R-ACTIOX    OF    THE    LiMBS,    LoCAL    fyjaEY.   AND  OTHER 

Inflcencks,  AS  Causes  of  Acute  Khedmatism  with  Affection 
OP  THii  Heaut.  I 

Tn  a  small  number  of  my  cases  of  rheumatic  Pericarditis  th^H 
inflammation  of  the  heart  commenced  soon  oifter  laborious,  or  violent,^ 
action  of  the  organ  - 
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A  wornan  (12),  aged  2fi,  a  servant,  was  attacked,  seven  days  before 

tsion,  with  great  paiu  ia  the  soles  of  her  feet     On  the  following 

the  pain  continued,  ami  proceeded  up  the  legs  to  the  knees  and 

hips,  so  as  to  confine  her  to  bed.     On  the  third  day  she  M'as  seized 

tith  \'iolent  palpitation  of  the  heart,  and  pain  behiw  the  lower  part  of 

sternum.    On  admittsion  her  countenance  was  flushed  and  anxious, 

was  IfiO,  and  there  was  ptiin  on  pressure  over  the  region  of 

irt,  which  was  beating  with  gi'eat  force.     A  friction  sound  was 

iptible  at  the  apex  with  eavih  beat,  but  indistinctly,  owing  to  the 

action   of  the   organ.     The   breathing   was   huiried.     Eight 

were  applied  over  the  region  of  pain,  and  next  day  her  aspect 

stter,  the  action  of  the  heart  was  natural,  the  area  of  dulness  ou 

ision  over  the  rej^ion  of  the  pericardium  was  greatly  enlarged, 

nsaching  as  high  as   the  second   cartilage,  and  friction   sound  was 

idible   over  the   whole   front   of  the   heart,  where  the  pain   was 

ily  slight.     After  this  the  heart's  action  became  feeble,  iiTegular, 

id  intermittent,  but  it  regained  its  regularity  in  eighteen  days.     The 

ion  sound  lasted  for  about  three  weeks,  and  a  nutral  murmur 

permanently  established. 

^her  patient  (24),  already  referred  to,  a  labourer,  aged  27,  came  in 
with  acute  rheumatism  and  endocarditis,  presenting  first  mitral  and 
aortic  regurgitation,  both  of  which  became  established.  He  was 
(wetl  to  get  up  on  the  SGth  day.  On  the  48tli  he  looked  well,  but 
the  hip,  a  trouble  of  old  standing,  had  increased  in  severity. 
SUth  the  right  sirle  of  hia  face  was  swollen  and  flushed,  and 
complained  much  of  slifiuess  in  the  muscles  of  tlu\  ueok,  and  next 
diy  of  great  praecordiid  pain  and  palpitation,  the  heai't  acting  strongly 
nd  ittpidly.  On  the  52nd  he  was  seized  with  terrible  pain  in  the 
and  headland  the  heart's  action  was  so  loud  that  the  endocardial 
mrs  wenj  rendered  inaudible,  and  on  the  53rd  he  sutlbred  from 
lain  about  the  pnecordia,  the  left  cartilages  were  arched,  pne- 
dulness  extended  up  to  the  third  space,  and  a  loud  and  harsh 
idable  friction-sound  vas  heard  over  the  front  of  the  lieart.  His  attack 
•fc*  of  unusual  severity,  but  the  rubbing  sound  had  disappeared  on  the 
•  lay  after  bis  admission,  and  on  the  83rd  he  was  walking  about. 
Uiiid  case  (17),  a  servant  girl,  aged  20,  who  was  atfected  with  per- 
il mitral  disease  owing  to  a  previous  attack,  was  admitted  on  the 
lAh  day  of  her  illness  with  severe  joint  aflection,  the  heart  being 
apid  and  it«  sounds  loud.  Next  day  its  action  was  very  tumultuous, 
'M  ilDptilfe  was  strong,  and  its  sounds  wei-o  ill-defined,  loud,  and 
^mah.  Leechefi  were  applied  to  the  cbcst,  and  the  bleeding  from  one 
of  Lbe  bites  could  not  be  restniined.  On  the  3rd  the  sounds  of  the 
kevt  wrrv  softer;  on  the  13th  the  first  sound  was  more  rough,  on 
the  10th  the  impnlst'  was  verj'  much  diftused,  and  a  munnur  was 
liUr  m'cr  tiio  trout  of  the  heau,  and  next  day  friction  sound  was 
<iv«'r  that  rt'j^iuu  and  I'ericarditis  in  a  severe  form  was  fully 
ihetL  After  this  the  heart's  action  became  irregular  and  inter- 
kt>  and  the  looked  and  felt  anxious  and  depressed.    A  long, 
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severe  and  varying  illness  followed.    On  the  ootli  day  she  seemed  to 
sinking,  though  she  thought  herself  better.     On  tlie  58th  day  she  ke] 
nothing  ou  her  stomach,  but  on  the  ">Oth  she  felt  better  and  look< 
much  brisliter.     SnmIl-i>ox,  hcnvever,  then  in  the  wards,  declared  itsel 
on  the  iS2n\\  lifiy,  and  on  tlic.  iVMiX  she  died. 

In  the  first  and  aecoiid  of  these  cases  the  heait  continued  to  a( 
with  increased  force  during  the  period  of  the  onset  of  the  Peri- 
cai*ditis  ;  but  in  the  first  of  them  this  condition  gave  way  after  the 
application  of  leeches  to  irr<wular  action  of  the  heart,  which  lasted 
for  eighteen  days.  In  seven  or  eight  otlier  cilsch  tlic  impulse  of  the 
heart  was  strong  during  the  early  period  of  tlie  inflammation  of  the 
exterior  of  the  heart.  As  a  rule,  however,  the  impulse  of  the  heart 
was  feeble  when  first  obser>'ed  during  the  attack  of  Pericarditis. 
The  condition  of  the  impulse  of  the  heart  during  Pericarditis  wil|^| 
lutwever,  bo  considered  under  its  proper  heading.  ^^ 

If  we  look  at  tliese  cases,  and  especially  the  first  and  second  of  them  ; 
combine  with  them  the  six  others  already  given  in  which  Pericarditis 
followed  closely  upon  a  relapse  in  the  joint  afl'tction,  brought  on  often 
by  getting  up  too  soon  ;  and  adil  to  these  the  relation  that  existed  in  my 
cases  of  acute  rheumatism,  between  the  severity  of  the  joint  affection 
and  the  presence,  character,  and  severity  of  the  heart  affection,  the 
joint  nf?"ection  being  sliglit  in  the  majority  of  cases  without  signs 
of  euiloearditis,  severe  in  the  majority  of  cases  with  simple  endo- 
carditis, and  still  more  severe  in  the  great  nutjority  (»f  cjises  witli 
Pericarditis  and  endocarditis ;  the  severity  of  the  heart  affc*ctiun 
corresponding,  as  a  rule,  with  the  severity  of  the  joint  affection  ;  we 
imist,  I  consider,  conclude  that  we  have  here  not  a  mere  lifeless  chai 
of  passive  links,  but  a  living  succession  of  active  events,  one  givin 
birth  to  the  other.  Exposure  to  cold  and  wet,  combined  with  imdu 
labour  or  exertion,  give  the  first  impulse, — the  start,  to  the  affectio 
of  the  joints.  Wiien  tho  joint  afl'ection  is  severe,  it  may  call  forth 
excessive  lal>nur  or  even  tumultuous  action  of  the  heart.  In  ucute 
rheumatism,  infiammatiou  attacks  the  fibrous  stnictures,  especially  if 
those  structures  are  unduly  strained,  and  the  increased  action  of  the 
heart  may  therefore,  I  consider^  induce  inflammation  of  the  fibrous 
tissues  of  that  organ^  such  inflammation  being  proportioned  in  seven 
to  the  ausrmented  action  of  the  heart. 
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This  interesting  subject  derives  larger  illustration  from  the  intiuenc 
already  considered,  of  sex,  age,  and  occupation   in  the  production 
acute  rheumatism,  accomi>auied,  in  proportion  to  the  severity  of  th^ 
affection  of  the  joints,  by  inflammation  of  the  heart  within  and  withoul 
I  neetl  only  here  again  refer  to  the  large  number  of  young  fern) 
servants,  in  whom  the  ends  and  shafts  of  the  bone  are  as  yet  onlj 
united  by  cartilage,  who  are    attacked    by  acute    rheumatism   in 
severe  form  ;  and  the  very  large  proportion  in  which  those  cases  hai 
endocarditis  or  Pericarditis,  or  both,  the  heart  being  subject,  in  th< 
^venvorked  young  women,  to  \indue  action  and  palpitation. 
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lu  illustmtiou  of  the  influence  of  over-actiou  of  the  hciart  in  jn'o- 

•Incing  inflammation  of  the  interior  and  the  exterior  of  that  organ,  I 

11  give  here  a  brief  summary  of  the  iufiuence  of  local  injury, 

let  fever,  chorea,  abscess,  and  general  illness  in  tlie  prnduction  of 

Kate  rheumatism  with  eudtHMirditis  and  rericarditis,  inclndin;;  those 

esses  of  acute  rheumatism  in  which  a  relapse  of  the  joint  allection, 

followed  by  Pericarditis,  was  induced  by  the  too  early  use  of  the 

liniba.  when  the  recover^'  was  almost  but  not  qui  to  perfi^ct. 

Two  influences  usually  combine  t-o  produce  acute  rheumatism ;  one, 

"^     Tire  to  wet  and  cold  ;  the  other,  the  orcr-vse  of  certain  limbs  ami 

The  part  immediately  in  use  is  usually  the  pai-t  first  attacked, 

the  joints  that  take   the   greatest   share   in   tli*^    permanent 

:i-  of  the  patient  are  generally  those  visited  by  the  disease  with 

kiie  jpeatcst  severity  and  duration.     Thus,    among    the    C(>achmcn 

admitted  under  my  care,  one  was  first  attacked  in  the  right  thumb, 

the  knees  being  afterwards  affected  ;  another  was  seized  badly  in  the 

'  ■  imi,  and  then  in  the  left ;  a  third  in  the  wrist  and  hands  ;  and 

\\\  in  tlm  hands,  and  e^spccially  the  middle  finger,  the  arms,  and 

:iie  knees,  the  afteclion  of  the  fingers  being  obstinate  ;  in  a  fifth 

tck  and  liips  were  the  scat  of  pain ;  and  in  the  sixth  tlie  ankles, 

kwM,  h&nda,  and  hips  wei*e  all  involved.     If  we  take  the  carpenters, 

we  find  that  one  of  them  was  attacked  in  tlie  arms,  wrists,  and 

clbawH ;  another,  who  was  in  search  of  work,  in  the   arms,  back, 

ttkle^  and  knees  ;  and  a  third  was  seized,  when  walking,  with  pain  in 

ihe  knees,  the  ankles,  shoulders  and  arms  being  afterwanis  affected. 

"Tflung  female  8or\'iiiits,  for  to  them  1  must  lierc  again  refer,  who 

ly  work  too  hanl,  wliose  joints  are  not  yet  perfect,  l>eing  J5till 

state  of  active  growth,  are  for  the  most  part  first  attacked  in 

^t  and  ankles,  that  is  to  say,  the  parts  that  more  immediately 

the  ground.     The  knees  usually  then  sutfer,  or  perhaps  earlier, 

me  time  as  the  fe(;t  antl  ankles  ;  and  afterwards  the  wrists, 

lis  and  shotdflci-s,  in  succession,  share  in  the  afiiection.     The 

rh  generally  bear  not  only  the  internal  pressure  of  standing, 

i,  _^  the  external  pi-easure  of  kneeling  when  at  work,  are,  as  a 

moro  constantly  and  deeply  affected,  and  for  a  longer  period, 

any   other  joint.    The  ellect  of  past  hilMiur  is,  so  to   speak, 

4or«d  up  in  the  knees,-which  are  therefore  in  these  cases  more  aflected 

k  acnto  rh*'urnntism  than  any  other  joint. 

UdcIct  the  rornhincd   inHucnc-e,  then,  of  exposure  ami  overwork, 

sfcvatnatic  intlummation  is  set  up  in  tlte  joints,  and  under  the  cnm- 

influcnce  of  the  disease  thus  established,  and  overwork  of  the 

rheumatic  inflamnmtion  is  established  in  that  organ. 

Ib  a  small  but  important  gnjup  of  my  cases,  acute   rheumatism 

fcflpyed  !oc.ijl  inJuTtj.     The   first  of  llicsf,  a  stonemason,  fell  I'rnm  a 

oa  his  buck,     lie  had  jmin  in  his  back  and  legs,  and  could 

stand.     On  the  5th  day  he  had  a  profuse  sour  perspiration,  ami 

aud  cdbow-jointa  were  red,  swollen,  ami  pftinfid.     The  hips, 

and  shoulders  were  afterwards  attacked,  anil  he  pro]ial>ly  had 
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endocarditis,  the  first  sound  being  prolonged,  while  the  second  wasf 
followed  by  a  soft  iTnirmur.     The  second  patient  was  admitted  under 
Mr.  Lane's  care  for  a  i>lif*ht  iiijuvv,  and  was  attacked  on  the  fourth 
day  with  pain  in  the  chest  and  iuilammation  of  the  wrist  and  anklea;,H 
On  the  7th  he  was  transfen-ed  to  my  cliarge  with  acute  rheuma-^' 
tism,  mitnii  niiirmur,  and  Pericarditis.     A  third  patient,  a  dustman, 
liurt  his  back  by  curryiu^^  a  sack  of  Hour.    Tlie  pain  in  the  back  was  in- 
creased by  his  getting  wet ;  and  this  was  followed  by  acute  rhemnatism. 
A  fourth  patient  was  attacked  witli  the  disease  in  tlu*  wrists  32  days 
after  breaking  his  leg.     A  tit'tli  came  in  with  acut^  rheumatism  five 
days  after  leaviu;,'  tlie  sur^ncal  ward  ;  and  a  sixtli,  who  was  admittec^fl 
with  endocarditis  and  transient  Pericarditis,  had  received  a  kick  in  the" 
groin  five  weeks  previously,  and  since  then  liad  been  subject  to  paiu 
in   the  loins.     In  some  of  these  cases  the  disease  appeared  to   be 
directly,  and  in  others  to  l)e  indirectly,  caused  by  local  injury. 

Tliese  cases  and  othei'S  given  below  are  allied  to  those  previoiusly 
given,  in  which  the  too  early  use  of  a  limb,  durinjr  the  period  of 
convalescence  from  acute  rheumatism,  produced  inflammation  in 
the  used  ji>int,  a  relapse,  of  the  affection  in  the  other  joints,  endocarditis 
and  Pericai'ditis,  ending  in  permanent  crippling  of  the  valves  of 
the  heart.  The  whole  of  these  results,  the  latter  of  them  so  perma- 
nently injiirious,  started  from  the  renewed  focus  of  the  disease  in 
the  single  joint  thus  affected  for  the  second  tima 

Through  what   means   is  this   diffusion   and  transmission  of  thi 
disease  effected  ?     Is  it  by  a  blood  poison  ?     Is  it  by  a  change  in  tfa^ 
fibrous  structures  of  the  limbs  and  the  heart  ?     Or  is  it  by  refler' 
influences,  transmitted  through  the  afferent  nerves,  locally  acted  upon 
in  the  inflamed  joint  or  injun-d  part,  and  sent  back  through  the  vaso- 
motor or  other  nerves  distributed  to  the  fibrous   structures   of  the 
joints  and  the  heart  ?    The  looal  character  of  the  injury  inducing  tl 
general  cifect,  and  the  quickness  with  which  the  effect  is  induce 
would  ap}>ear  to  forbid  the  material  agency  of  either  blood  poison 
change  in  the  tissues;  and  would  tend  to  throw  us  upon  the  trani 
mission  of  influences  tlirough  the  nerves  for  an  explanation  of  th< 
Tcmarkablo  effects, — eff»'ct.s  not  Ic-ss  remarkable,  Itnt  rather  more  so, 
that  they  are  open  to  daily  observation ;  or  must  we  look  for  some 
otlier  explanation  than  any  of  these  here  suggested  ? 

We  cannot,  however,  limit  ourselves  to  the  points  of  view  just 
sketched  in  our  inquiry  into  that  many-sided  disease,  acnt€  rheuma- 
tism, with  its  attendant  inflammation  of  the  heart ;  and  1  would 
here  briefly  state  the  other  influences  that  have  been  apparently  at 
work  in  the  origin  of  the  disease,  besides  overwork  and  exposure  on 
the  one  hand,  and  looal  injuiy  on  the  other. 

In  three  of  my  patients  the  disease  was  associated  with  scarl 
fevtr^  one  of  whom  had   Pericarditis  in  the  hospital,  one  out  of 
The  latter  was  the  son  of  a  medical  friend,  who  detected  symptoms 
acute  rheunnit'sm  just  as  the  scarlet  fuver  was  declaring  itself,  and  by 
which  the  acute  rhenntatism  was  suspended.     When,  however,  the 
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eruption  had  ceased  and  desquamation  was  going  on,  endocarditis  and 
Pericarditis,  the.  olfspring  of  tlie  original  rlieuuiatisui,  declared  theiu- 
Belrea.  Tliis  case  did  well,  and  though  a  mitral  murmur  existed  for 
•oZDe  time,  it  at  length  disappeared.  In  the  two  other  cases,  acute 
rheumatism  followed  a  chill  caught  by  too  early  exposure  after  tho 
•oirlet  fever  had  disappeared. 

lu  several  of  my  cases,  cJiorea  has  given  place  to  acute  rheumatism 
or  the  reverse.  In  one  patient,  a  girl,  acuie  rlieumatism  passed  into 
dtoree,  for  wiiich  she  was  aduiittetL  Alter  a  time  the  chorcal  move- 
ments were  for  a  |>eriod  suspouded  by  tJie  renewal  of  acute  rhemnatism. 
I  do  not  here  sjjeak  of  that  terrible  complication,  the  occun*ence  of 
kwnouft  local  choreal  and  tetaniform  symptoms  in  connection  with 
^fbeumatic  endocarditis  and  Pericarditis,  complications  to  which  I 
fludl  eoon  refer. 

la  thive  patients  the  acute  rheumatism  was  preceded  by  recent 
;  in  one  of  them  in  the  axilla,  in  another  in  the  perineum,  and 
in  «  third  in  the  tonsil ;  and  in  a  fourth  case,  abscess  in  the  neck 
tiiflted  sometime  before  the  supervention  of  the  rheumatism. 

Sere  throat  app*?ared  for  from  one  day  to  three  weeks  before  the 
•ecmrence  of  acute  rheumatism  in  tlui'teeu  cases,  including  the 
CBMof  ab^ces^  in  the  tonsil  just  quote<l.  Two  of  these  piitients  had 
ftancarditia  ;  three  had  simple  endocarditis;  iu  three  KudocarJitis  was 
threatened ;  and  live  gave  no  sign  of  heart  affection. 

In  eleven  patients,  pain  in  the  chest,  sometimes  accompanied  by 
oaui;h.  existed  f<»r  from  one  day  to  two  or  even  three  weeks  before  the 
■:■  wi-nt  of  acute  rhouiimtisui. 

Li  from  piu^uing  this  important  collateral  subject  farther  iu 
tiu9  place. 

X.— Pain-. 

I    —PaIX  OVBIt  THE   RKiUOK  OP  THE  HbAKT  AMD  PkIIICARPIVM. 

•  r  the  region  of  the  heart  and  pericardium  showed  itself  in 
tt  ways:  1.  Over  the  front  of  the  organ;  2.  On  pressure 
tt  Um±  bikina  place;  H.  In  the  Epigastrium,  cliiefly  on  pressure; 
1  Over  the  back  of  tlie  heart,  when  it  was  excited  by  swallowim^ 
tftd  by  eructation ;  5.  After  eating ;  and,  6.  Pain  shooting  through 
1^  heart,  evidently  anginal  in  clmracter. 

L  The  pain  over  the  front  of  the  heart  extended  usually  from  tlie 
flgbl  of  tlie  stei-num  at  its  lower  two-tliirds  to  the  left  nipple  ;  it  was 
mom  or  less  continuous,  and  was  complained  of  in  three-fourths  of 
Ibe  osea  (48  in  O'S).  This  pain  came  on  in  one-fourth  of  the  patients 
•fleeted  with  it  (9)  beforo  the  friction  sound  was  heard,  and  in  a 
{t«at«r  uuml>er  (16,  including  5  iu  which  the  pain  and  the  friction 
Maud  were  both  present  on  the  day  of  admission)  at  the  lime  that 
iIm  louDd  was  tirst  audible.  In  a  few  instances  (7)  it  was  felt 
toon  after  the  appearnnco  of  the  rubbing  sound.  It  was  either 
•ibeved.  saspendud,  or  removed  by  the  application  of  leechea     It 
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was  complained   of   in   about  one-foui'th  of   the  cases   (8)   at  tli^| 
time  the  effusion  "was  at  its  height,  but  usually  relief,  'which  was  peoS 
nianent,  came  at  that  time.     In  two  instancps  (15,  51)  of  relaps^l 
the  second,  and  in  one  {44n)  even  a  third,  wave  of  increase  of  peri- 
cardial effusion  was  preceded  by  a  second,  and  in  one  even  a  thirds 
attack  of  pain  over  the  heart ;  but  in  three  cases  the  pain  came  lat^f 
in  the  period  of  the  relapse^  and  when  the  effusion  was  declining.     In^ 
scarcely  any  instance  did  the  jmin  over  the  heart  continue  during  the 
whole  period  of  the  duration  of  the  friction  sound,  and  in  only  two 
or  three  of  the  cases  did  it  last  over  the  first  lialf  of  that  period. 
When  tlio  pain  comes  on  with  the  first  blush  of  the  inflammation  on 
the  surface  of  the  heart,  before  it  has  spread  to  the  inner  surface 
the  pericardial  sac,  and  before  friction  sound  is  audible,  it  may 
inferrctl  that  it  is  seated  in  the  sentient  nerves  distributed  io  tl 
surface  of  the  heart.     Wlien,  however,  the  pain  strikes  over  the  lieai 
at  the  same  time  as  the  appearance  of  the  friction  sound,  and  still 
more  when  it  comes  on  at  a  later  period,  it  is  generally,  I  believe, 
seated  in  the  pericardial  sac,  and  especially  in  the  pleura  covering 
the  sac. 

The  accompanyinjT  table  gives  a  rdsuTrU  of  the  period  of  the  occur- 
rence of  pain  over  the  I'egion  of  the  heart  in  relation  to  the  time 
the  appearance  of  friction  sound  in  the  cases  of   I'oricarditis  (s 
pane  2 1^5). 

2.  If  the  pain  over  the  heart  is  increased  or  excited  by  pressui 
over  the  region  of  the  organ,  it  may,  with  an  approach  to  certainl 
be  attributed  to  inflammation  of  the  pleura,  especially  if  the  pain  oi 
pressure  is  complaiiu'd  of,  not  beforo,  but  at  the  time  of  or  alter  the 
hi-st  presence  of  friction  sound. 

Pain  on  pressure  over  the  heart  occuired  in  one-fourth  (14  in  63)  of 
the  whole  number  of  cases  aflected  with  acute  rheumatism,  and  in 
one-thini  of  those  who  suffered  from  continuous  pain  in  the  regioo^ 
of  the  heart  (11  in  38).     In  two  ouly  of  these  cases  was  the  pai^H 
excited  by  pressure  before  the  friction  sound  was  audible,  and  in 
these  the  pain  was  probably  excited  over  the  surface  of  the  inflanie<l 
heart.     In  one-half  r>f  the  jiatients  the  pain  on  pressure  and  the  rub- 
bing sound  appeared  on  tlie  same  day,  and  in  the  rest  the  pain  wa<t 
preceded  by  the  friction  sound.  I  n  most  or  all  of  these  cases,  the  jileura 
covering  the  pericardial  sac,  or  the  fibrtius  stnicture  of  the  sac  itselLK 
was  the  probable  scat  of  the  suffering  (see  Tables,  pages  225.  226).     ^H 

In  one-linlf  of  those  patients  (7  in  14)  the  skin  over  t]»e  region 
of  the  pericardium  wtts  tvuder  and  sensitive,  so  nuich  so  indeeil,  in 
some  instances,  as  to  forbid  the  slightest  manipulation  over  the  ches^fl 
and  to  make  a  proper  exanunation  of  the  heart  imjwssible  until  thi^| 
exquisite  sensibility  was  subdued  by  the  aj^plication  of  leeches  o^| 
of  lielladonna  liniment  with  chloroform.  ^| 

In  the  majority  of  the  cases  the  pain  was  deej^er  than  the  skin.  an<^| 
was  not  excited  unless  actual  pressure  was  made.  In  three  of  th^| 
l»atients  the  pain  was  only  felt  when  pressure  was  made  over  th^| 
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region  of  the  heart;  but  in  9\\  the  others  continuou»  ]>aiii  nh-eaJy 
existed  over  that  region,  and  was  intensified  by  the  pressure.  Ju  one 
or  two  instances  the  suffering  and  distress  over  the  heait  were  so 
great  as  to  drown  all  other  complaints;  but  in  three  otliers,  as  I  have 
just  said,  tiic  paui  was  only  brought  into  play  when  pressui-e  was 
exerted.  Between  these  two  opposite  extren)e8,  there  was  every 
shade  in  the  extent,  variety,  and  constancy  of  the  pain. 


tarried  o/  tke  oeeurreHce  of  Pain  over  Oie  region  of  the  Heart  and  Pericardium   in  relation 
tc  tke  time  of  tke  appearance  of  Friction  Sound  in  cases  of  Jiheuaiatic  Peiicarditis. 


IVs  itTtr  tlia  reKion  of  he&rt  imd  i«Tfriir 
4iaift,  ibi'loilfng  j>aja  over  tke  vpigaistriutn.     : 


Run  oTpr  heart  O  and  friction  sound  oii 

day  of  admunoD 

run  over  epigMtrium  and  friction  ) 

aoanii  on  uay  of  (in  one  day  atter) 

■dmiasion,  included  above     .     . 

F^iB  over  heart  q  l>cfore  admission 

frictioti  sound  on  admiwion    .     . 

rain  over  heart  O  before  appearance 

of  friction  sound 

I  Pain  over  epigsKtriuni  befure  appear- 
ance of  friotiuo  s«>und»   included 

I      above 

'  Pain  over  heart  9  and  friction  sound 

occUTtiig  on  same  day  .... 
!  Pain  over  epiKaatoiuni,  and  friction 
■oand  occurring  on  same  day,  not 

included  above 

Pain  over  heart  V  coming  on  after 
friction  sound  had  been  observed 
'  Pain    over    epig'iatriani   coming    on 
after  friction  sound  hod  been  ob- 
served, not  iaclnded  above      .     . 

IHtto,  included  above 

Pfein  over  heart  9  appearing  sliortly  \ 
before  reUpse  (renewed  increase  off 
fluid  in  the  pericardium)  nf>t  in- 1 

cloded  abave ] 

IKtto,  inclndrd  alwve 

Pstn  over  emgsstrium  before  relnpne  . 

hda  over  oeart  9  ]:ite  in  )»erioa  uf 

ivlapse,  not  included  above    .     . 

.  Ditto^  included  al>ove 

F)UB  over  heart  9  at  the  time  of  acme  f 

of  Pfericanlitit ^ 

Psin  over  heart  9  shortly  bofore  time  ) 

«f  aente  of  PericarditH     .     ,     .     ( 

fUn  of  epigastrium  at  time  of  acme  ) 

of  Fencarditia i 

Ditto  before  acme  of  Pericarditis  .     . 
tHtto  after  armc  of  Pericsniitis     .     . 


Pain  on  iirciuiurv  over 
t'le  ri*gft»n  n{  the 

IlOHit  ^ 


Appearing  Wforo  } 
inction  sound  .  \ 

Appeariug  same 
time  as  friction 
sound  .... 

Appearing  after  || 
nrst  indication  [- 
of  friction  sound  \ 

Appearing  after  jf 
friction  sound ; 
It  ad  ceR8e<l    .     .  \ 
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Explanation  of  Symholt, 
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^^K^    TabU  ihowing  the  proportion  in  which  Pain  vuj  prettiit  over  the  region  of  tSu 
^^^^K          Heart  9,  in  tht  Side,  and  t»  the  Chest,  in  326  caara  0/  Acute  RheumtUitm^ 
^^^^V                                     (This  table  ia  continaed  on  the  following  two  pages.) 
^^V                                                             Cares  with  Pericarditii*.                                             ^| 

ExplaiuUitm  0/  SymloU, 
^-  trieuipld  mgurglUtion. 
—^  mftrmi  rRgiirgitatiun. 
X    Aortic  regurgitation. 
— >^  mltnl-iortlc  rogargitattop. 
i^  mitnU  valre-diiaua. 

*•   Imltral-aortte  ralve-dlseuie. 
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Cased  with  pain  OTcr  the  rtglon  of  the  beart  K)    ■ 

Pain  on  prwwuni   over   the  tnclQded  above 

^"•rt HiiMnrdideij  abote. 

Pain  Bhooting  through  the  heart,  inuludcl  altore  . 

Pain  in  the  epigaatric  spare  (Included  above  .     . 

(Pain  iMted  In  pertoardiani)^„of  included  aboTe . 

Pain  in  tht  abdomen.     Paint.  ^,,..  ., 

not  noted  to  epig-strltim  .JIoeJid«l  tbore    .     . 

Pain  at  back  of  pericatdlum,  ,^^,^j.^  ., 

from  twaUowlig        .     .     *  Inclnded  abore  .     . 

out  note  or  pain   .  **     .      J  (BCluded  above   . 

Pain  in  back  of  perlcardluiu.i,.  ,    ,  ^    . 
from  retching  .    .    .    .    .'Jin'^loded  "bore  .    . 

Pain  in  back  of  pflricardinm.\_^  i„«i..^-^  .w„„. 
from  erucution    .    .    .    ■J'W  included  above. 
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iKite  of  pain  over  the  hearti^,  ^^^^^^  .^ove  . 
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A  SYSTEM  OF  MEDICINE, 


3.  Pain  was  present  over  the  epigastric  region,  frequently  increase 
id  sometimes  induced  by  pressure,  in  one-fourth  of  the  patients  wif 
rheumatic  pericarditis  (16  in  6:^),  and  in  nearly  two-filths  of  tho: 


^ 


who  suffered  from  pain  over  the  region  of  the  heart  (14  in  38).  It 
■would  appear  curiuus,  at  tirst  sight,  that  pain  ovei  tlie  pit  of  the 
stomach  should  be  a  marked  feature  in  so  many  cases  of  pericarditis. 
AVhen.  however,  we  consider  that  in  health  the  lower  boundary  of  tlie 
heart  is  situated  behind  the  upper  third  of  the  eusiform  caitilage,  aiid_ 
that  the  pericai'dial  sac,  when  distended  with  fluid  in  Pericarditii(S 
dips  downwards  so  that  its  lower  boundary'  may  be  on  a  level  with 
the  point  of  that  cartilage,  or  perliaps  even  below  it,  we  see  how 
natural  it  is  that  pain  should  be  excited  by  pressure  over  the  epi "' 
gastric  region  (see  Tables,  pages  225-229). 

This  epigastric  pain  appeared  in  only  two  cases  before  the  supoi 
ventiou  of  friction  sound.    Those  two  patients,  however^  suffered  froi 
a  renewal  of  the  pain  after  the  commencement  of  the  rubbing  sound, 
couBequcntly  in  every  case  the  Buffering  over  the  pit  of  the  stomacl^H 
was  complained  of  either  at  the  time  of  the  first  observation  of  tli4| 
friction  sound  (7  in  16,  including  4  in  which  the  pain  and  the  fric- 
tion sound  were  both  present  on  the  day  of  admission),  or  from  ono^ 
to  several  days  later  (9  in  16). 

In  one-third   of  the  cases  (6)   the  epigastric   pain  appeared 
the  time  when  the  effusion  into  the  pericardium  was  at  its  height 
and  when  the  sac  bulged  downwards  into  the  epigastric  space ;  and 
four  of  them  it  was  CDmplained  of  before,  aud  in  four  of  them 
the  eifusion  had  readied  its  acme. 

In  all  these  cases  the  disease  liad  reached  a  stage  in  which  tl 
heart  was   sepamted   by  the   intervention   of  fluid  from   the   fl( 
of  the  pericardial  sac,  which  is  formed  by  the  central  tendon  of  tl 
diaphragm.     The  pain  in  the  epigastric  region  in  these  cases,  es] 
cially  when  it  is  increased  or  excited  by  pressure,  is  therefore  seat* 
rot  in  the  surface  of  the  heart,  but  in  the  lower  portion  of  the  pei 
cardial  sac.     It  is  natural  to  suppose  that  the  branches  of  the  pbreni 
nerve   must   be   the   immediate   seat  of   the   pain,    but    the  exa< 
anatomical  distribution  of  the  phrenic  nerve  has  not  yet  been  ascer- 
tained.    These  questions  suggest  themselves :  is  this  pain  seattnl  in 
the  fibrous  tissue,  the  pericardial  surface,  or  the  peritoneal  surface 
of  the  affected  diaphragmatic  portion  of  the  sac  ? 

Peritonitis  affecting  the  central  tendon  of  the  diaphragm  has 
noticed  in  few  or  no  fatal  cases  of  Pericarditis,  but  indirect  evidem 
of  its  existence   hns   been   supplied  in  rare  instances  by  the 
covery  of  partial  adhesions  of  the  spleen  and  liver  to  the  diaphragi 
in  cases  with  adherent  pericardium.    We  may,  however.  I  think,  fairl 
infer  thnt  the  pain  on  pressure  below  or  at  tl»e  side  of  the  ensiform  carl 
lage  is  in  the«e  cflses  due,  not  to  peritonitis,  but  to  inflammation  of  tl 
fibrous  structure  aud  pericardial  or  inner  surface  of  the  central  tendi 
of  the  diaphragm,  where  it  fonns  the  floor  of  the  pericardial  soc, 
the  lower  and  anterior  portion  of  that  sac. 
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The  distribution  of  the  nerves  to  the  pericardium,  like  that  of  the 
phrenic  nerre,  has  not  yet  been  ascertained,  and  this  interesting 
clinical  question  therefore  invites  the  attention  of  the  physiologist. 

4.  In  three  of  the  patients  affected  with  rheumatic  Pericarditis 
Hfep  pain  was  felt  between  the  shoulder-blades,  and  in  one  of  them 
this  pain  waa  increased  by  the  act  of  swallowing;.  Pain  in  the  chest 
was  excited  in  three  cases  by  swallowinj:;,  and  in  two  others  it  was 
complained  of  there  after  eating.  Another  patient  t;oiij  plained  that 
the  ascent  of  wind  from  the  stomach  gave  much  pain  over  the  pos- 
terior region  of  the  heart.  In  all  these  instances,  amounting  to  nine, 
the  suffering  must  have  been  seated  in  the  back  of  the  inflamed 
pericardium,  being  either  constant  or  induced  by  local  pressure,  due 
to  twallowing  or  eructation.  In  sevei'al  other  cases  it  is  stated  that 
mia  was  seated  in  the  back,  but  it  is  impossible  to  say,  from  this 
deacription,  whether  the  pain  was  situated  in  or  near  the  pericardium 
or  lower  down. 

5.  Pain  and  fulness  after  eating  was  complained  of  by  one  patient, 
■nd  I  think  it  likely  that  tlie  suffering  in  this  instance  was  excited  by 
the  pressure  made  by  the  distended  stomach  over  the  lower  and  back 
put  of  the  pericaniium. 

We  thus  see  that  in  a  large  proportion  of  my  cases  affected  with 
TbonBatic  Pericarditis,  pain  was  felt  over  the  heart,  frequently  in 
front  of  the  pericardial  sac,  and  occasionally  behind  and  below  it, 
the  pain  being  usuidly  fixed,  sometimea  increased  by  pressure,  and 
h*s  often  excited  by  it. 

6  The  heart  itself  was  attacked  with  a  shooting  pain,  more  or  less 
violent,  associated  either  with  faintness  or  failure  in  the  action  of 
the  organ,  and  evidently  anginal  in  character,  in  four  of  my  patients 
affected  with  rheumatic  Pericarditis. 

In  two  of  these  cases  the  heart.,  already  crippled  by  valvular 
diMfttfe,  was  attjicked  with  inflammation  within  and  without,  but  in 
tk«  others  the  Perir.arditis  and  endocarditis  seized  upon  the  virgin 
ht^xit  ^he  valves  being  previously  healthy;  one  of  these  two  ca.se8 
proved  fatal,  and  in  tlie  other  valvular  disease  became  established. 

Id  i\i4?  fatal  case  (4),  a  man,  aged  27,  a  carpenter,  a  daiting  pain 

red  now  and  then  from  the  heart  to  the  right  side  on  the  day  of 
•ilmisBion.     This  pain  was  relieved  by  leeches,  the  application 
•I  which  was  followed  by  faintness.     On  the  3rd  his  limbs  st-arted 
vhtn  he  fell  aslecj);  on  the  Oih  he  was  seized  with  delirium  and 
tambliof; ;  and  on  the  7th,  the  day  of  his  death,  he  was  noisy  and 
fHlhM,  and  was  continually  moving  his  lower  jaw. 
■  Auolber  patient  (15),  a  servant  girl,  suddenly  became  veiy  faint 
^^^0  evening  of  the  10th  day,  wlien  she  wajs  suflering  from  a  re- 
^^pDf  Peric^nlitis,  and  was  attacked  with  great  pain  over  the  heart 
«in  pain  returned  on  the  evening  of  the  lifth,  when  it  was  also 
Ul  between  the  shoulders. 

One  (3)  of  the  two  remaining  patients  had  old  standing  aortic  and 
ftitad  •i»ft*'afti^.  and  fiuH>rf»d  from  pain  over  the  region  of  the  heart  on 
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the  10th  day,  when  friction-saund  appeared.  On  the  16th  day,  when 
the  Pericarditis  Wiwat  its  height,  when  I  was  examining  hiiu,  he  cried 
out  as  if  J'miti  pain,  begiuiiini,'  (jver  the  atomacdi,  and  beggcfl  to  be 
raised  up,  the  dyspnu^a  bef.omiuj^  extreme,  the  lace  beiu}^  flushed, 
the  perspimliuu  pouring  oJT  it.  the  lips  somewhat  livid,  and  his 
countenance  being  expressive  ot'  extreme  anxiety.  He  was  iainie- 
diately  raiseii  up,  and,  having  a  towel  placed  behind  him,  was  as  it 
were  slung  in  it,  when  he  took  a  little  piirt  wine  ami  fell  aaleep. 

The  otlier  patient  (17)»  a  young  wuman,  allected  with  uld  mitral 
disease,  was  attacked  on  the  ITtli  day,  when  the  Pericarditis  was  at 
its  acme,witli  great  pain  over  the  Hternnm  and  the  whale  front  of  the 
chest,  the  pain  passing  through  to  the  back.  She  ultimately  died  on 
the  63rd  day,  with  amall-pox,  wlueh  attacked  her  wheii  in  a  state  of 
extreme  exliaustioii.  ■ 


I 


If  we  add  to  the  cases  in  which  tliure  was  continuous  pain  over  the 
region  of  the  heart  (38),  those  others  not  so  aftected  in  which  a,  there 
was  pain  on  pressure  over  the  heart  (3)  ;  6,  pain  over  the  epigaetrio. 
region  (2) ;  and  c,  pain  at  the  back  of  the  pericardium  on  eructation  (1);{ 
we  find  that  in  44  of  the  63  cases  of  Pericarditis,  or  in  70  per  cent., 
tliei'e  was  pain  over  the  heart  or  pericai'diuni. 


[. -?f,Kri:iiK-  Pais  in  rriE  Siok. 


Tain  in  the  siile  wiis  complained  of  in  one-l»df  of  the  cases  o( 
rheunuitic  Perit^inlilis  (ol  in  6;)).     Pain  was  present  over  the  region 
of   the   heart   and  pericardium  also   iu  all  but  4  t»f  these  patients. 
The  pain  was  limited  to  the  left  side  in  19  cases,  and  to  the  right  in! 
only  5.  while  it  attacked  both   sideb  in  *j    instances.     There   \ver»',| 
besides   the  pain,  other  symptiinis  or  physical  signs  of  pleurisy  ioi] 
Jill  but  seven  of  the  patients  thus  ii fleeted. 

Pleuritic    friction  sound    was   heaitl  iti   nearly  one-lialf  of   tho8< 
cuties   (15  in  ;:31)  and  in   fivii  others  there  was  tenderness  on  per- 
cussion over  the  seat  <»f  ]>aiu.     In  a  laige  |»rop<irtiun  of  the  cases  tha'j 
pain  was  increased  or  excited  by  a  deep  bieath  (18  in  31  j,  and  ii 
four  of  these  it  was  catcliing.     The  pain  was  induced  by  conghinjj 
rir  laughing,  stooping  or  juoving  iu  fourb^en  inslances,  and   in  three 
it  was  "  pleuritic"  or  emitting. 

The  first  complaint  of  pain  in  tlie  side  was  made  after  tlje  appear-" 
ance  of  the  frietinn  snund  in  It*  ■of  tlie  M  cases  that  suffered  in  thif 
manner;  the  piaiu  an^l  the  friction  stmnd  ap|>eared  together  in  sovei 
]mtients;  and  the  \mii  occurred  before  the  friction  sound  in  live,  li 
one,  of  the  five,  aiid  three  of  the  seven  patients  just  spoken  of.  tin 
pain  allected  both  sides,  having  appeared  at  a  late  pcrioti  in  one  sidej 
und  at  a  period  actually  or  comparatively  early  in  the  other. 

The  pleurisy  thai  induced  iJie  pain  in  the  side  which  came  intt 
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\y  either  with  or  after  the  friction  Bound,  was  due  to  two  causes  ; 
le  the  exttMision  of  tlic  intlnniniation  tlmmgli  the  tibrous  struoture 
of  tlie  pericrtrdiiun  to  the  pleura  covrrin;^  it;  the  uther,  the  occuneiice 
of  pulmonary  apoplexy  witli  its  uttendant  pleurisy. 

Tlic  uiore  (reqnent  nppearaaee  of  the  pain,  and  the  greater  spread 
of  the  pleunsy  on  the  left  side  nf  the  chest  than  tlic  right,  is,  1  con- 
rave,  due  in  many  instances  tu  the  greater  extent  to  which  the 
inflamed  pericardium  occupies  tlie  left  side  of  the  chest  than  the 
fht,  aud  the  great  displaceinent  backward  nf  tlie  left  long,  und 
jally  its  lower  lobe,  by  the  distension  of  the  pencaidiul  sac. 
kp8  the  pressure  of  the  distentled  pericardiutn  on  the  left  bronciius 
les  the  tendency  ot*  tlie  left  lung  to  intliunniation* 
Tn  one  of  the  five  patients  that  were  seized  witli  pain  in  the  sido 
the  supervention  of  the  friction  sound,  the  pidn  caine  on  at 
first  onset  of  the  disease,  and  at  the  snnic  time  iis  th**  affection  of 
■-  tliive  days  before  adniitision.  I  think  it  likely  that  this 
iLtrtckwl  with  pleuri-sy  and  acute  rheiiniatisni  atfccting  the 
joint**  at  the  same  time ,  the  pleurisy  being,  however,  rlieuniatic  in 
nature,  like  the  joint  affection  in  litis  instance,  and  like  the  Peri- 
9  iu  the  other  cases.  We  may  have,  in  sliort,  in  these  cttses, 
rrit-nrnntic  pleurisy,  just  as  wo  may  have  rheumatic  Pericarditis. 

In  another  of  these  cases  (20),  the  patient,  a  inamed  woman,  aged  24, 
wa*4  attacked  with  pain  in  the  joints  the  day  after  being  wet  thmugh, 
and  a  week  l>efoi-e  iidinission.  She  cunie  in  with  very  seveie  pain  in 
the  left  side,  which  had  existed  for  some  days,  and  which  was  sonie- 
wlmt  rednce-d  by  leeching.  On  the  6th  day  after  admission  she  suffered 
t:iin  h  In  the  left  side,  and  a  pleuritic  friction  sound  was  audilile 
;ii?.i  l»elow  the  seat  of  jmin.  Friction  sound  IVuin  pHricuiditis  was 
iit^ini  over  the  region  of  the  heart  for  the  tirst  time  on  the  same  day. 
hi  this  case  the  pieuriay  preceded  the  Pericaniitis  by  tf  n  (hiys. 

Fain  in  the  side  was,  in  jtrof)ortion ,  twice  as  frequent  in  Pericarditis 
VCttfllly  accompanied  with  endocaitiitis  as  in  simple  endocarditis; 
«>*-fowrth  of  the  latter  (2()  in  lOy),  and  as  we  have  just  seen, 
Doe-httlt  t>f  the  former  {}M  in  t>3)  being  thus  aft'ected.  A  similar  piii- 
portion  of  surh  casi's  existed  among  the  patients  who  were  threat- 
wnl  with  endocarditis,  i»f  wIh'Mi  ntther  more  than  one-fotirth  vere 
•Sfetted  with  pain  in  the  side  (17  in  ^^W).  Xime  of  the  linrtern  rases 
duacd  under  the  het»ding  of  "probable  endix-'arditis"  suftercd  from  pain 
nitb««ide.nnd  only  three  of  those  who  wen.'  attackpd  with  acute  rhen- 
iDttifftn  itnd  had  no  endiicnrditis,  coinphdned  of  {niin  iu  that  regioii 
(i  ill  71,'.  The  pain  more  frequently  attacked  the  left  side  than  the 
ogjht  m  the  cases  of  endocanlitis  in  the  ]>ro[»ortion  of  14  to  Ij  ;  but 
wwjijihfvH'  threatened  with  endonnrditia,  the  two  ^ides  were  aff'ectetl 
1^  m!  numbers,  the  right  side  being  rather  more  often  attacked 

111  till*  projjorlion  of  7  to  6. 
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III.— "Paix  in  the  Chest." 

"Faiu  in  the  chest"  was  present  in  :J0  of  the  63  cases  of  rheumatic 
Pericarditis.  The  pain  thus  described  is  so  indefinite  in  situation — 
that  it  may  be  seated  either  at  the  centre  of  the  cliest  or  at  its  sides, 
either  over  the  pericardium  or  the  pleura.  Foi'tntiately,  to  guide  us 
to  the  actual  seat  of  siifioiing,  the  "  paiu  in  the  chest "  was  attended 
in  all  but  two  instances  with  other  pain,  either  over  the  heart,  or  in 
the  side,  or  in  both  regions.  Thus  in  all  but  four  of  the  thirty 
cases,  pain  was  present  over  the  region  of  the  heart  or  the  epigastrium ; 
in  all  but  nine,  in  the  side ;  and  in  one-half  of  them  (16  in  30) 
it  was  situated  both  over  tlie  heart  and  in  the  side. 

In  fully  one-half  of  the  cases  (17  in  i^O)  the  pain  in  the  chest  was 
itself  associated  with  symptoms  of  pleurisy,  in  the  way  of  being  in- 
creased or  caused  by  deejj  breathing,  or  coughing,  or  moving,  or  it  was 
a  cutting  pain,  or  it  was  accompanied,  in  two  instances  only,  by 
pleuritic  friction  sound.  Tliere  were  symptoms  of  pleurisy  in  eight  of 
the  nine  cases  in  which  pain  of  the  chest  was  not  associated  with 
paiu  of  the  side,  and  I  think  those  eight  cases  may  be  added  to  the 
31  in  which  pain  in  the  side  was  actually  present,  thus  bringing  their 
number  up  to  39  in  63  cases  of  rheumatic  Pericarditis.  On  the  other 
hand,  there  were  four  cases  with  pain  in  the  chest  in  which  there  was 
no  notice  of  pain  in  the  heart,  and  1  think  that  these  four  cases  maj^| 
probably  be  added  to  those  in  whicli  the  presence  of  cardiac  pain  i(r™ 
stated ;  thus  bringing  the  total  number  so  affected  up  from  44  to 
48  in  63.  ^ 

Eleven  patients  suffered  from  pain  in  the  cheat,  either  previously  td9 
admission   or  before   friction   sound   was   audible.     In   the  greater 
number  of  these  I  think  that  the  pain  was  seated  over  the  region  of 
the  heart,  and  was  not  due  to  pleurisy.    And  I  nnd,  giving  strength 
to  this  view,  that  in  all  of  these  but  two,  pain  was  described  as  beiugn 
present  over  the  heart.  jf 

It  would  be  futile  to  compare  the  relative  frequency  of  pain  in  the 
chest  in  Pericarditis,  and  in  the  other  various  groups  of  cases  in  acute 
rheumatism,  since  to  do  so  would  be  to  compare  unlike  conditiona 
under  the  same  name.     But  it  will  be  instructive  to  compare  the^ 
proportion  of  cases  attacked  witli  pain  over  the  heart,  in  the  sidifl 
and  in  the  chest,  combined  together,  with  those  in  which  there  waa^ 
no  such  pain,  in  case^  of  acute  rheuumtism  with  Pericarditis  and 
eudocarditis,  and  with  and  without  simple  endocarditis.     The  accomr-^H 
panying  table,  and  graphic  scheme,  will  show  this  comparison,  the  onttV 
by  study,  the  other  at  a  glance  (see  pages  225—229). 

In  those  affected  witli  Pericarditis,  most  of  whom  had  endocorditu 
also,  four-tifths  had  pain  in  the  heart,  chest,  or  side,  and  one-fitlhl 
had  no  such  pain ;  in  those  with  endocarditis  nearly  six-tenths  had] 
such  pain  and  over  four-tenths  had  none;  in  those  threatened  with] 
endocarditis,  less  than  one-halt  hnd  pain,  and  more  than  one-hnlf  had! 
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none  ;  and  in  those  who  gave  no  sign  of  endocarditis  only  one-tenth 
BufTered  from  this  kind  of  pain,  and  nine-tenths  had  no  intemaL 
pain,  thus  nearly  reversing  the  proportion  that  we  find  in  cases 
afifected  with  Pericarditis. 


XI.    lUKKGULABlTY  AND    FAILURE    OF    THE  ACTION    OF    THE    HeART. 

I'AINTNESa. 

We  have  already  seen  that  in  two  of  the  patients,  in  whom  the 
action  of  the  heart,  which  was  powerful  and  tumultuous  before  llie 
I  occurrence  of  Pericarditis,  became  at  a  lator  period  feeble,  irregular, 
■nnd  inttiTtnittent,  this  state  being  nccompauied  by  a  look  of  great  anxiety 
^■■ud  depression.  Wo  have  also  seen  that  the  four  patients  who  were 
|Hlttacked  with  pain  shooting  through  the  heart, experienced  faintnessor 
r"'  failure  in  the  action  of  the  organ  (p.  2;^!). 

I  lu  the  following  case  (13)  death  took  plare  from  s;yTicope.   A  female 

Upervaiit,  aged  2o,  came  in  on  the  7th  day  of  her  illness,  with  difficult. 
^niurhed  breathing,  which  was  relievinl  when  she  was  raised,  great  pain 
'  in  her  chest,  cough,  which  had  continued  from  the  2nd  day  of  the 
attack,  mucou«  rattle,  slightly  rusty  phlegm,  a  sensation  of  choking, 
difficulty  in  swallowing,  and  great  anxiety.  The  joint  affection  was 
slight,  and  apparently  limited  to  the  shoulder.  Pericarditis,  with  friction 
sound  and  great  effusion,  was  at  its  height  She  was  very  ill  throughout, 
perspiration  being  profuse,  tlie  voice  husky,  the  face  flushed  and 
anxious,  and  breathing  laborious.  Her  face  was  brighter,  and  she 
bnathed  with  ease  from  the  7th  day  to  the  13th,  when  her  appetite 
iraa  improving;  but  at  two  hours  after  midnight,  in  the  early  morning 
of  the  14th,  when  attempting  to  turn  on  her  side,  she  became  quite 
pulseless,  her  face  turned  livid,  and  she  frothed  at  the  mouth.  After 
taking  some  wine  she  gradually  recovered.  An  hour  later  the  sounds 
dl  the  heart  were  mulHed,  and  the  rubbing  noise,  which  had  been 
rsh,  loud  and  dry  on  the  previous  day,  could  not  be  detected.  In 
other  hour  she  had  a  similar  attack,  in  which  she  died  There  were 
ounces  of  fluid  in  the  pericardium,  the  heart  was  covered  with 
comb  lymph,  and  there  were  patches  of  pulmonary  apoplexy 
the  Irft  nppcr  lobe. 

Faiutness  occurred  as  a  symptom  in  several  of  the  cases,  but  in 
ne,  besides  those  alluded  to  and  that  just  given,  did  it  appear  in  a 

tentug  form. 

Although,  as  we  have  already  seen,  in  a  few  cases  the  action  of  the 

was  unusually  strong  during  the  early  period  of  Pericttrtlitis,  yet 

tKen^  or  rather  when  the  att^ick  was  first  ob3er^•ed,  the  impulse 

of  the  heart  was  more  frequently  feeble  than  strong,  and  this  wus 

especially  the  case  during  the  remaining  course  of  the  affection. 

FwbU'ness.  irregularity,  and  even  failure  of  the  heart's  action, may  evi- 

f  l*  induced  in  these  cases  by  several  influences  working  separately 

<her,  and  by  the  exhaustion  of  the  nervous  and  general  forces 
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induced  by  tlie  aucniijtilftted  efleut  of  tliost;  inlluciiees.  all  tem3in>;  lo.fl 
lowev  and  cxlmusb  thti  puwur  of  ttie  heuit,  and  even,  as  in  the  ciise  just  H 
tuld,  to  arrest  its  notion.     Among  such  inrluences  are,  the  pain  and 
intlariiniation  of  iW"  joints  when  severe,  extensive,  und  prolonj;ed  ;  the 
jiaiu  in  the  heart  and  pericardiniii.  the  side,  and  tho  chest;  the  ex- J 
istence  of  ciidncurditis  with  its  itiinindiate  and  ruinate  consequences ;  V 
the  presence  of  previona  valvnlur  disease  ;  the  grave  inlluences  exerted 
by  great  distension  of  the  pericardiuui,  wliich, — hy  cunjpi-essing  the 
veufflcavie,  the  pulnionar-y  veins,  hoth  auricles,  and  the  aorta,  iiii[jedc3 
the  supply  of  hlnod  tlirough  the  veiiiii  cava*  and  ]v«hnonary  veins  to  h 
both  sides  of  the  heart,  and   thiou;;h  the  acpitu  to  the  system,  uud^ 
causes  the  accnniulution  of  !ilni»d  in  tiie  lun>;s,— by  pressing  upon  the 
bifuiciilion  of  the  trachea  and  Hie  left  hronchus,  an<l  by  lessening  the 
size  of  the  lungs,  seriously  enihantisses  respinitron — ami  hy  eompress-i 
ing  the  (esopliagns,  renders  deylutitiou  dillioult ;  and  the  existence  ol 
congestion  of  the  lungs,  of  pulmonary  a]K>|>lexy  and  pleurisy,  due  tol 
one  or  more  of  the  causes  just  named. 

Desides  these,  there  ai*o  two  important  iutiuenccs  that  may  induce' 
feehleness,  im-guhirity,  and  iierliaits  even  fiuhne  of  the  action  of  the 
heart;  one,  the  inllammation  of  the  sujjerficial  muscular  fibres  of  the 
heart ;  the  other,  the  iuHamnmtion  of  the  nerves  situated  at  the  sur- 
face of  the  lieart  and  great  vessels.  InHammation  of  the  superficial  h 
mnscular  fihres  of  the  heart,  which  aometiniBs  occurs  in  pericarditisyH 
paralyses  the  afiected  tihres.  Thisjuualysisfjf  tiie  inlhuued  Hhresmust' 
in  itself  embarrass  the  action  of  tlie  heart,  e^^]>ecially  when  we  consider 
tbat  those  su]>ertieial  Hhres  turn  inwards  hy  a  double  entrance  at  the 
apex,  to  iHH'ome  llie  innermost  Hhres  of  the  lell  ventricle,  where  they, 
end  in  the  papillary  muscles  of  the  mitrnl  valve.  But  this  influent 
cannot  he  liuiiteil  t-o  those  fibres,  hut  must  extend  in  a  varying  degree] 
to  the  other  niuscidar  structures  of  the  organ  so  a-*  to  interfere  with  tli 
exercise  of  tlieir  power  ;  just  lls  in(liiniina(inn  of  certain  limited  fibree" 
(if  a  voluntary  mustde,  say  the  bicejis,  while  it  jmrulyses  tlioso  fihres,; 
interferes  with  thn  uxi^rcise  of  the  whole  musele. 

The   many  and  important  nerves  situatcil   at  the  surface  of  the' 
heart  and  great  vessels  nmy  be  more  or  less  involved  hi  the  inflamiua- 
tion  aflccting  those  parts  in  Pericarditis.     That  accurate  physiologist,^ 
Dr.  Ihirdon  Sanderson,  remarks,  "that  nothing  is  known  either  as  t(>^ 
the  nnatomical  distribution  of  nervous  elements  in  the  hearts  of  mam- 
malia, orastothe  functions  wliich  they  perforn*.*' *  AVheu,  liowever,  we 
consider  tliat  electrical  or  other  excitation  of  the  vagns  retanls  the  con-^l 
tractions  of  the  heart,  and  if  it  is  strong  enough,  arrests  the  oi-giin  in™ 
diastole,  and  in  Ihe  dog,  lessens  arterial  pivssuiv,  while  division  of  the 
vagi  produces  acceleration  of   the    conrractirms  of  the  heart,  and  iit^ 
the  dog,  increased  arterial  pressure;  that  tlie  lower  cerviciil  yanglioiiH 
of  tlie  sympathetic  exercises  an  accelerating  influence,  not  always  ioH 
action,  on  the  contractions  of  the  heart ;  and  that  in    the  l'a»g,  thefl 
ganglion  cells  contained  in  the  heart  ai*e  the  springs  of  itn  aut4mmii<^| 
*  HiiiHllKiok  for  the  PliVKioIoj*i(-iil  f^ihtHiraiitrv.  r*.  '..**J3.  ^| 
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veniftnt;  ami  lliat  the  surface  of  the  lieart  is  rich  in  nerves  con- 
nected with  the  vagi,  tlie  sympathetic  and  the  intrinsic  ganglia  of 
the  lieart,  and  tiiat  those  nerves  are  therefore  locally  attected  by  the 
iDdainiuation  in  Pericai-dltis  ;  ve  must,  I  consider,  conclude  that  this 
aflection  exerciser  in  such  cases  an  important  influence,  either  to 
I  stimulate  or  to  injure  those  nerves  and  so  to  accelerate  or  retard  tliu 
I  4»mtractions  nf  tlie  heart,  to  excit-e  or,  more  frequently,  depress  the 
Lpowers  of  the  organ,  and  to  iticrease  or  diniiuiali  arterial  pressure. 
H^P  is  for  the  physiologist  to  ascertain,  hy  direct  experiment,  the  effect 
^H  the  inrtaianmtion  or  irritation  of  those  nerves  on  the  functions  of 
tlie  heart. 

It  is  ri<»ht  that  I  should  mention  anoliier  di^pre.'isiMg  influence  on 
llie  action  of  the  heart  in  Pericarditis,  accidentally  due,  in  the  case 
about  to  be  referred  lo,  to  treatment.  In  one  case  (17)  already  given 
flt  p>ge  219,  tlie  loss  of  hlood  due  to  irrepressible  hfemommge  from 
s  leech-bit«  seemed  to  produce  serious  irregnlarity  of  the  action  of 
ttw»  heart. 


Xn.   DiFFIUtXT  AKD  QlUCKK.VED   RESPIRATION. 

Itespiration  was  disturbed  to  a  mnrked  degree  in  49  of  the  0.*?  patients 
*fife«.'leil  with  rheumatic  Pericarditis;  it  was  sliglitlv  or  not  at  all 
tfferleil  in  X,  and  in  11  its  character  vas  not  recorde(i  The  Pericar- 
ditis was  severe  in  2  only  of  the  11  cases  in  which  the  state  of  tlic 
respiration  was  not  noticed,  and  in  none  of  the  'A  in  which  the  breathing 
vfts  bat  slightly  aflect^-d;  but  the  attack  was  severe  in  '^7  of  the  49 
patients  in  whom  the  respiration  was  innrkedly  disturbed. 

The  respiration  was  rendered  difficult  nud  quick  by  three  or  four 
local  eituse3:  first,  in  order  of  tinu;,  the  inflamniatiou  of  the  heart, 
at  and  within,  and  of  tlie  pericardial  sac,  including  the  centnd 
-r.jwoti  of  the  diaphragm,  and  the  accompanying  pain  in  the  heart. 
th*  Mc,  and  the  diaphragm,  with  the  consequent  restriiint  imposed 
ypon  the  movements  of  the  latter;  after  this,  the  distensicm  of  the 
pericardial  sac  with  fluid,  which  greatly  enhanced  the  severily  of  tlie 
f3riBptODU;  and.  at  a  later  period,  the  superventi(ui  of  pleurisy  with 
h#  ftitendaut  permanent  pain  and  stitch  in  the  side,  or  of  pulmonary 
Kxy,  Q(\eu  accompanied  by  pleurisy.  The  bi-eathing  is  hun'ied, 
m'l  i«ndere<I  laborious  by  distension  of  the  pericardium,  often  so  as 
til  deniftod  a  raised  posture,  owing  to  two  causes,  one,  the  encroach- 
tBfnt  of  the  swollen  sac  upon  both  lungs,  and  especially  upon  the 
hwvT  lobe  of  the  left  one;  the  other,  tlie  direct  presmire,  Iwickwarda 
umI  upwani'^,  exertecl  by  the  fluid  in  the  tense  ])ericardiuni  on  the 
IrachcA  at  its  bifurcation,  and  on  the  left  bronchus,  a  pressure  that  is 
attemlly  relieved  by  the  erect  posture,  and  still  more  by  the  forward 
•ttitode  which  throws  tlie  volume  of  the  liquid  forwards  aiul  downwards 
Is  the  iliaphmgui  and  away  from  the  trachea. 

f   distress,  difficulty,  and  rapidity  of  respiration  in 
I   rheumatic  Pericarditis,  and  in  one-half  of  them  it 
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is  recorded  that  the  patient  was  raised  or  propped  up.  The  attack 
was  fatal  in  4  of  tliose  patients,  and  severe  in  18,  being  very  severe 
in  11. 

One  of  those  cases  (3).  a  sawj-er,  aged  26,  who  had  aortic  and  mitral 
valve-disease  of  old  standing,  came  in  feeling  low  and  anxious,  and 
was  delirious  at  night.    On  the  5th  day  he  was  better,  the  respirations 
being  20  in  the  minute;  hut  on  the  10th  he  had  pain  and  frictioi 
sound  over  the  heart,  and  the  respirations  ruse  to  30  in  the  niiuut 
The  dulness  over  the  pericardium  increased,  and  reached  its  acme  oi 
the  19th.      Ou  the   Kith  he  wels  seized   with  extreme  and   ui 
dyspncca,  whicli  was  reliev<Mi  when  lie  was  raised.    The  respiratioi 
were  70  during  the  attack,  and  fell  after  it  to  35 ;  on  the  18th  the] 
varied  from  iiC  to  44,  and  im  the  21st,  when  the  pericardial  duln< 
had  greatly  lessened,  tliey  had  fallen  t^  28  in  the  minute. 

A  man  (24),  whose  case  I  liavo  already  given,  had  Pericarditis  with 
rubbing  sound,  on  the  53rd  day,  the  pericardial  effusion  being  at  its 
height  on  the  67th.  On  the  55th  the  respirations  were  44  in  the 
minute,  and  he  had  extreme  difficulty  in  hreathing,  which  was  relieved 
by  the  upright  posture.  On  the  58th  the  pericanlial  effusion  had 
lessened,  the  respirations  had  fallen  to  24,  and  he  breathed  easily  in 
the  recuml^ent  posture. 

Another  patient  (36),  a  servant  girl,  breathed  32  times  in  a  minxite  on 
admission,  as  well  as  on  the  7th  day  when  leeches  were  applied  over  the 
region  of  the  heart     On  the  8th  friction  sound  appeared,  and  tba^ 
effusion  was  at  its  height  next  day,  when  the  respirations  were  5^fl 
and  on  the  10th  her  head  and  shoulders  were  propped  up.     On  the^ 
1  Ith  the  effusion  had  lessened,  and  her  breathings  numbered  40.     On 
the   14th  there  was  pleuritic  pain,  followed  by  friction  sound,  and 
the  respirations  rose  to  48  ;    but  on  the    20th,  when  there  was  no 
pain  in  the  chest,  they  had  fallen  to  24. 

I  n  the  following  case  (38),  a  female  servant,  the  breathing  rose  in  fre- 
quency a  second  time  during  a  second  wave  of  increased  pericardial 
effusion.  Ou  the  Gth  the  respirations  were  28  in  the  minute  ;  on  the 
7th  they  were  40  ;  on  the  9th  friction  sound  was  heard  over  the  heart, 
and  on  the  10th  the  pericardial  dulness  was  at  its  height  On  the 
12th  the  effusion  had  lessened  ;  she  was  in  a  raised  position  breathing 
more  freely,  40  times  in  a  minute;  but  on  the  17th  the  fluid  in  the 
pericardium  had  again  attained  to  tlie  full ;  she  had  pulmonaty 
apoplexy  and  pleurisy,  and  the  respirations  mounted  up  to  66 ;  but 
next  day,  with  a  renewed  diminution  of  the  fluid,  there  was  a  renewed 
lowering  of  the  respirations  to  44, 

I  would  gladly  illustrate  this  point  by  additional  cases,  but  shall 
limit  myself  to  one  more  instance  (55)  that  shows  the  eflect  ou  ' 
the  breathing  of  pubnoiiary  apoplexy  and  pleurisy  in  cases  of  rheu'«fl 
matic  Pericarditis.  A  j'oung  man  was  admitted  with  pain  in  the^ 
chest  and  shortness  of  breath.  On  the  second  day  friction  sound 
was  heard,  and  pericardial  effusion  had  already  reached  its  acme;^ 
leeches  gave  relief,  and  the  breathing  was  more  free;    but  on  th^H 
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6th  he  had  a  stitch  in  the  side,  and  the  rospirations  numbered  60 
in  the  niiaute  ;  on  the  8th,  when  he  was  easier,  they  were  46  ;  but  on 
the  13th  puhnoiiaiy  apoj.lexy  was  established,  ami  tliey  had  risen  to 
72.  On  the  17th  he  had  diphtheria,  the  respirations  being  50 ;  on 
the  28th  this  was  nearly  well,  and  he  raised  little  plilegm»  the  respi- 
ratioDS  being  36,  and  on  the  35th  they  were  28. 

We  thus  see  I  hat  with  pain  over  the  heart  and  pericardium,  the 
breaihin}^  is  hurried  luid  distressed,  while  it  is  slackened  and  relieved 
with  the  relief  of  the  sulfering ;  that  with  the  rise  ami  fall  of  Peri- 
carditis, with  the  increase,  the  acme,  and  the  decline  of  peri- 
cardial effusion,  we  have  au  increase,  an  acme^  and  a  decline  in  the 
number  of  the  respirations ;  that  a  second  wave  of  increase  in  the 
amount  of  pericardial  efl'usion,  leads  to  a  second  wave  of  increase  in 
the  number  of  the  respirations;  and  that  the  respirations  are  also 
Again  accelerated,  if,  in  the  later  progi'ess  of  the  case,  pleurisy  should 
spiring  up  from  the  spreading  of  the  pericardial  inflammation ;  or  if 
poltnonary  apoplexy  should  declare  itself,  especially  if  combined,  as  it 
nituUy  is,  witJi  notable  pleurisy. 


XTII.  DiFnctn*TY  in  Swallowing. 


There  was  difiiculty  or  pain  in  swallowing  in  13  of  my  cases  of 
rheumatic  Pericarditis. 

I  have  already  spoken  of  cases  in  which  the  act  of  deglutition 
caaeed  pain  over  the  back  of  the  inflamed  pericardium,  generaUy 
C—ip] wined  of,  however,  in  the  chest,  by  the  j)ressure  of  the  morsel 
of  food  upon  the  inflamed  structures  during  its  descent  along  the 
ttflopbagus.  where  it  passes  behind  the  affected  region. 

The  difficulty  in  swallowing,  of  which  I  now  speak,  occurs  when 
the  pericardial  sac  is  distended  to  the  full  with  fluid,  and  is  caused  by 
the  corapreasion  of  the  ceaophagus  between  the  swollen  sac  and 
tb«  spinal  column.  "When  the  effused  fluid  lessens,  the  pressure 
diminishes,  and  swallowing  becomes  easy ;  but  it  becomes  again 
ttcalt  when  a  relapse  takes  place  and  the    effusion  again  in- 

When  the  patient  lies  flat,  the  weight  of  the  fluid  in  the  pericar- 
dium falls  backwards  with  full  pressure  upon  the  ceaophagua,  and 
d*:^Iutitinn  becomes  more  diflicult;  when,  however,  he  is  raised  into 
ibe  fti:  hire,  and  especially  if  he  leans  forwards,  the  volume  of 

ih*  li  1  ^  forwards  and  downwards,  and  swallowing  is  more  easy. 

A  terviua  j^irl  (15),  aged  16,  who  had  been  ill  about  3  weeks,  came  in 
iMffenng  much  l>oth  in  the  joints  and  the  chest.  Her  breathing  was 
iiixjrioua  and  very  rapid ;  she  looked  anxious ;  dulness  was  increaaed 
^'T  the  poricaxdial  region,  and  a  soft  friction  sound  was  audible  over 
■  I*  In-art  on  preai^ure.  On  the  3rd  day  the  amount  of  effusion  in 
Utfi  pahcardium  had  readmd  to  its  acme;  swallowing  was  diflicult, 
^fithtng  waa  accelerated,  her  face  waa  livid  and  anxious,  she  had 
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pain  in  tlie  epigastrium  increjisetl  by  prtissure,  and  the  veinR  of  the 
neck  were  full.  On  the  Titli  slie  fttill  had  much  difliculty  in  de!;'lu- 
tition,  but  on  the  8th  tlie  pericardial  dubiess  luui  lessened  all  round, 
and  she  swallowed  much  iiune  easily.  On  the  9lh  she  was  more 
bright  and  lively,  the  pericardial  dulness  hail  lessened  much,  but  paiu 
came  in  catches  over  the  heart  On  the  evenin«;  of  the  lOlh  she  had 
a  relnpse,  she  became  suddenly  faint,  her  lips  turned  blue  and  dusky, 
and  she  had  gi-eat  pain  over  tlte  heart,  which  was  soon  relievctl,  but  ditti- 
culty  in  swallowing  returned.  Next  day  the  didnefls  over  the  pericjir-^ 
dium  had  \\\\i\\\\  iunreased,  and  the  difliculty  in  swallowing  wus  verjr™ 
jifreiit.  Oil  tlie  12th  she  was  still  very  iU,  but  she  could  swallow  more 
easily,  and  on  the  loth  the  effusion  into  the  pericardium  had  again 
lessened,  and  she  was  better.  The  friction  sound  was  audible  until 
the  17th  day.     She  improved  daily  and  j^'ained  strength. 

The  poor  female  servant  (13),  who  died  from  sudden  failure  in  the 
action  of  the  heart,  whose  case   I  have  just  rehited.  on  the  day  offl 
her  admission,  when  the  amount  of  effusiorj  into  the  pericardium  waaV 
great,  swallowed  more   easily  when  the  ehouldera  were  raised  than 
when  she  was  l.ying  Hat. 

One  patient  (44-  ff),  a  fenialc  servant,  bad  a  four- fold  attack  of  difficulty 
of  swallowing;  on  the  second  day  after  admission,  from  great  disten- 
sion of  the  pericardium,  the  eflect  being  heightened  Ly  shortness  of 
breath;  on  the  4th  from  diphtheria;  on  the  7tb  from  a  renewed  J 
increase  in  the  efTusion  owing  to  a  relapse,  tbero  lieing  great  distress™ 
in  the  chest;  and  on  the  lltb  to  a  slighter  degree  from  a  second 
relapse  with  increase  of  the  pericarilial  eHusion,  This  case  n»covered 
perfectly  without  valvular  mi.schief,  after  passing  through  an  attack 
of  pneumonia  or  rather  jnilnionary  apoplexy  and  pleurisy.  ^ 

Kach  patient  presents  some  peculiarity  in  the  way  in  which  deglu-B 
tition  is  airecte<i ;  but  I  shul!  <mly  idhnle  here  specially  to  two  more 
cases;  one  of  them  (4t'),  a  youth, could  not  swallow  solids  readily,  but 
could  drink  freely;  the  other  (50),  a  coachman,  aged  22,  sometimea^ 
wlien  drinking  bad  a  spasui  which  stopped  bis  bi-eath  before  be  conid] 
swallow. 

The  possibility  that  diphtlieria  may  be  the  cause  of  the  dilTiculty 
of  swallowing  must  not  be  overlo<iked.  It  was,  as  >ve  have  seen,  the 
intervening  cause,  in  my  case  (44  «i.  with  double  relapse,  and  it  was 
the  cause  of  dysphugia  in  another  patient  (oo),  a  young  man  of  18,  a 
commercial  traveller,  who  had  dipblberia  on  tlie  Gth  day  after  the 
cessation  of  friction  sound,  and  ilw  KUh  after  admission. 
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XIV.  Loss  OF  Voice. 


,m  1 V 


In  the  case  fatal  from  syncope  (13),  a  female  servant,  to  whom  1 
have  several  times  albuled,  on  the  5th  day  after  admission  the  voice 
was  husky,  and  she  spoke  in  a  whisper,  but  she  could,  with  a  great 
effort,  speak  aloud.     She  w»s  less  husky  ou  the  5th;  and  on  the  8th 
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voice  wfts  more  natural.    This  case  tends  to  support  the  view  that 
left  lor^'iij^ciil   recurrent  ner\'e  may  become  so  affected  by  the 
iti^uous  iutiauimatiou  as  to  paralyze  the  larynx. 


XV.  Effects  on  the  Pulse  of  Rheumatic  Pericarditis, 

The  pulse  obeys  the  same  law  as  the  respiration  under  the  in- 
fluence  of  the  disease;  it  rises  in  number,  likn  the  respimtiuns, 
8A  the  disease  rises  in  iuteusity,  is  at  its  ^M^atest  rupidiby  when 
the  disease  is  at  its  acme,  and  falls  in  number  as  the  disease 
declines.  The  increase  in  the  rate  of  the  pulse  is  not  as  a  rule  in 
proportion  to  the  increase  in  the  niuiiber  of  iXn^  n'spirntioii&.  During 
the  early  sta^e  of  thti  iiillauimation  ot  the  heart,  when  paiu  is  f;euprnlly 
felt  and  friction  sound  is  audible  over  the  organ,  the  pulse  usually 
mounts  up  to  90,  101),  or  even  120,  while  the  respirations  increase  to 
from  30  to  40  in  the  minute,  so  that  at  this  early  period  tlic  ratio  of 
the  pulse  to  the  breathing  ia  in  nnmber  as  about  three  to  one,  instead 
of  maintaining  the  healthy  standard  of  about  four  to  one. 

When  the  amount  of  the  effusion  into  the  pericardium  reaches  its 
height,  the  pulse  is  usually  quicker  than  it  is  during  the  early  Jita^'cs, 
and  on  rare  occasions  it  becomes  very  much  quickened,  reachiuy  even 
to  160.    3Iore  often,  however,  the  pulse  ia  not  more  rapid  at  this  tlie 
stage  of  the  acme  of  the  disease  than  it  is  during  its  early  period. 
The  breathing,  as  we  have  just  seen,  is  almost  always  more  quick<^ned 
and  laburious  at  the  time  the  fluid  in  the  pericardium  has  reacliL-d  ti> 
its  h<?iight  than  at  any  previous  period,  so  that  then  the  ratio  in  iiuuiher 
■    pulses  to  the  respiration  is  often  two  or  two  and  a  half  to  one, 
_      id  of  maintaininp  the  hcHilthy  ratio  of  four  to  one. 
Ai  a  lat«r  jH-riod.  when  the  effusion  is  lessening,  and  the  inflarunia- 
tion  of  the  pericardium  is  coming  to  an  end,  the  pulse,  like  the  respira- 
tion, falls  in  uumljer.     At  this  st-age,  however,  in  severe  cases,  one  ur 
other,  or  even  both  of  the  two  secondary  ufleclion.H,  phninsy  and  pnl- 
Tnonary  ap<if>Ioxy,  that  quicken  the  respirations  quicken  also  the  pulse» 
the  numbers  of  both,  and  the  proportion  that  they  bear  to  each 
,  are  as  a  nde  nearly  the  same  that  they  were  during  the  early 
y  riinl  of  the  attack,  the  ratio  of  pulse  to  respiration  being  usually 
\\d\^  to  one. 
Id  considering  the  effects  of  rheumatic  pericarditis  on  the  pulse  and 
t   I  }iave  sepanit^d  from  *'ach  other  the  advance,  the  acme, 
it-cline  of   the  disease^  and    the   two  secondary  iutluencea, 
;sy  litiil  pulmonarj'  aj)Oplexy,     In  nature,  however,  tliosc  stagtjs 
Mito  each  other,  and  those  various  causes  combine  and  ojwrate 
(T  to  produce  the  hurry  and   distress   of  breathing  and  tie 
'jUKKening  of  the  pulse  of  which  I  have  just  spoken. 
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XVI.  Fulness  of  tub  Vioins  of  the  Neck  from  Distension  of] 
THE  Pericardial  Sac. 


I 


In  several  of  the  cases  of  rheumatic  pericarditis  there  was  fulnessj 
of  the  vrins  of  the  nock,  KDm«timi!S  with  pulaatioti,  during  the  period 
that  the  effusion  hxUi  the  pericardium  wjia  at  its  height,  and  the  sac 
was  distended  to  the  utmost.  fl 

The  fidness  of  the  veins  of  the  neck  present  at  this  period  must,  I'V 
consider,  lie  itiuiuly  due  to  the  resistance  offered  to  the  retuni  of  the 
blood  through  the  vena?  cavie  into  the  right  auricle,  owing  to  the 
yielding  inwards  of  the  thin  walls  of  that  cavity  before  the  pressnto 
of  tlie  fluid  containeil  in  the  swollen  pciicardium.  The  fluid  exerts 
also  dirmjt  pressure  u]Km  the  thin  walls  uf  the  deseeiidiug  vena  cava, 
which  c-arries  on  the  latter  part  of  its  course  for  the  extent  of  au 
inch  within  the  pericardial  sac.  The  ascending  cava  on  the  other 
baud  sustains  tlus  pressure  to  a  considerable  extent  by  being  short  fl 
and  very  large,  and  by  poaaeasiiig  widls  thickened  by  fibrous  struc-  ^ 
ture  deiived  from  the  central  tendon  of  the  diaphragm.  We  may, 
indeed,  measure  the  degree  of  the  distension  of  the  pericardial  sac  by 
the  degree  of  tin;  distension  of  the  veiuH  of  tlie  neck.  This  compres- 
sion inwards  of  the  right  auriclo  must  be  looked  ujion  as  one  of  the 
most  serious  consequences  of  pericai*dial  distension,  for  it  utaterially 
lessens,  or  in  extreme  cases  uiay  almost  tend  even  to  cut  off  the 
supply  of  blood  to  the  right  side  of  the  heart,  the  lungs,  the  left  side 
of  the  heart  and  tlm  system.  Tlie  walls  of  the  left  auricle,  being 
thicker,  do  not  yield  so  readily  as  tho.se  of  the  rigljt,  but  the  com- 
pression of  the  left  auricle  and  of  the  pulmonary  veins  by  the  fluid 
in  the  distended  pericardium  produces  it.s  own  special  mischief  by  im- 
peding the  flow  of  blood  Irom  the  lun^,  thus  often  inducing  pulmouary^ 
apoidexy.  Fnnu  this  joint  compression  of  the  sister  auricles  flows  ftfl 
succession  of  consequences  to  which  I  need  not  here  allude  in  detail, 
but.  which  in  their  turn  t^'ud  to  produce  weakening  and  intermission 
of  tlie  lieart,  a  feeble  irregular  pulse,  and  even  death  from  syncope.  I 
shall  have  occasion  by-and-by  to  speak  of  the  sup]Kirt  that  the  thin 
walla  of  the  auricles  and  veins  derive  from  the  coaling  of  lymph  with 
wliich  they  are  covered,  and  which  enables  them  to  bear  much  of 
the  pressure  to  which  they  are  then  subjected. 

One  patient  (lG),a  servant  girl,  after  being  ill  for  a  week  and  affin) 
severely  in  the  joints  for  two  days,  came  in  breathing  hurriedly,  sufler 
ing  from  pain  over  the  region  of  the  heart,  and  in  great  distress. 
There  Wiis  dulness  over  the  pericardium  from  the  second  space  to  the 
sixth,  and  a  loud,  harsh  friction  sound  was  heard  over  all  that 
region.  The  left  jug\diU'  vein  was  distended  aiul  did  not  empty  during 
inspiration  ;  next  day  the  amount  of  efiiision  had  lessened,  she 
improved  rapidly,  and  the  friction  sound  ceased  on  the  ninth  day,, 
when  a  mitral  murmur  declared  itself. 
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In  another  servant  (13),  whose  case,  alresuly  referred  to,  proved  fatal, 
the  veins  on  the  riglit  side  of  the  neck  pnlsat^'d  stnuij^ly^ Mtiile  those  on 
its  left  side  did  so  to  a  less  extent,  as  they  did  not  fill  or  empty  them- 
selves so  completely.  She  died  in  a  fit  of  syncope  on  the  l-ith  day. 
Eighteen  ounces  of  fluid  were  found  in  the  pi-riciirdiiini,  and  several 
palchej^  of  pulnionaiy  apoplexy  were  diflused  iLruugh  the  upper  lobe 
of  the  left  liin*^. 

Another  fatal  case  (4),  a  carpenter,  who  died  delirious  on  tlie  eighth 
day,  presentetl  pulsation  in  the  neck  on  the  second  day  after  atlniission, 
when  the  pericardial  cHusion  had  reached  its  acme.  Tliis  pulsation  was 
jmrtly  in  the  carotids  but  was  chiefly  venous  and  was  more  marked  on 
the  right  side  of  the  neck,  the  veins  on  that  side  being  fuller  tlian 
tbo&e  on  the  left.  On  the  third  day  the  upper  Loundaiy  of  the  region 
of  pt*ricardial  duhiess  was  lower,  having  deseeuiled  from  the  third  to 
be  fourth  costal  cartila^'C,  and  the  venous  pulsation  was  not  so 
iptible.  I  will  name  two  other  cases  of  this  class  :  one  (29),  a  man 
rho  came  in  with  un  anxious  expression  of  face :  on  the  fifth  day  friction 
•onnd  was  hcaitl  over  the  heart,  and  on  the  seventh  Ite  presented 
extensive  double  veuous  pulsation  in  the  neck:  the  otlier  (15),  already 
jtdatt^h  a  girl  who  came  in  with  rheutnatic  pericarditis,  and  in  wlionr 
veins  of  the  neck  were  full  during  expimtiou  on  tlie  third   da} 

WW  the  pericardial  eflusion  was  at  its  heit^ht  and  deylulitiun  wii. 
diflicult 

There  was  visible  pulsation  of  the  jugular  veins  in  three  of  the 
patients  who  had  been  aftected  with  valvular  disease  of  some  standing 
inrfont  being  altnoked  with  rheumatic  i)ericarditia.  la  these  cases,  the 
venouik  puUatiou  was  evidently  due  to  thu  valvulai*  affection. 


XVn.  Appeak^ck  and  Ekpuession  of  the  Face  purino  the 

COUKSE  OF  PERICAltDITia, 


Thfi  face  wa3  flushed,  du.sky  or  very  pallid,  or  its  expression  was 
one  of  anxiety  or  depression,  in  43  of  the  63  patients  aflected 
vitb  rli<-timatic  pericanlitis.  In  six  other  cases  it  is  stated 
ilut  tl  •  hatl  improved,  although  there  is  no  previous  dcscrip- 

tioQ  *i\  ■'■.     TheiG  was  thus  a  marked  change  in  the  appearance 

of  tho  |»atient  in  four-fifths  of  the  case^  (49  in  G3).  The  face  is  nut 
tDctitJotic<i  in  the  remaining  thirteen  cases,  and  in  one  only  of  these 
VM  the  iiitick  severe,  while  it  was  so  in  thirty-six  of  the  patients 
IB  whom  ita  appearan<>e  was  notably  rdtered.  The  face  was  similarly 
itfected  in  three- tifths  of  the  patients  attacked  by  endocarditis 
(60  in  108).  in  less  than  one-lialf  of  those  who  were  threatened  with 
fadoearditu  (27  in  50),  and  in  one-fourth  only  of  those  wlio  ]>re- 
■ent^v]  no  Hign  or  symjiUim  of  endocin-dilis.  TIh^  a]>pcaiiince  of  tlio 
Uce  «ra«  leAS  anil  less  pi'ofoundly  altei'ed  in  these  patients,  as  the  class 
to  which  they  belonged  became  less  and  less  affected  in  the  heartland 
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Btill  less  ill  the  class  made  up  uf  those  who  gave  no  evidence  of 
afi'ectiou  of  that  or^au. 

The  face  was  Hushed  in  19  of  the  03  cases  of  rheumatic^ 
pericarditis.  Perspiration  was  copious  iu  all  hut  tliree  of  these,  thaH 
j)yrspii*atiou  often  standing  in  beads  upon  the  face.  The  flush,  iustead 
of  heing  limited  to  the  cheeks,  was  ditiused  over  those  parts  that  are 
usually  white  even  in  persons  of  the  most  rosy  hue,  the  forehead^ 
namely,  the  eyelids,  the  nose,  the  white  skin  of  both  lips,  and  tiie 
chin.  1  never  noticed  tlio  colour  spread  at  the  lirst  blush  from 
feature  to  feature,  but  it  seemed  to  tint  them  all  at  ouce.  Thus  the 
face  was  pallid  on  the  day  of  admission  in  a  fatal  case  already  quoted 
by  rae,  and  on  the  followin*f  day  it  was  flushed  all  over.  But  the 
flush  which  at  iirst  seemed  to  sutiuse  tlic  whole  face  usually  vanished 
step  by  step ;  the  pink  skui  uf  the  np])er  and  lower  lips  fii-st  becoming 
white,  then  the  nostrils  and,  iu  succession,  the  eyelids,  the  chin,  the 
brow,  and  the  cliceks  in  several  of  my  cases. 

The  face  was  pale  during  the  period  of  the  friction  sound  in  nine 
coses.  One  of  these  (13),  a  female  servant,  was  very  pallid  and 
sallow,  the  features  beinj^r  pinched,  when  admitted  with  pericarditis; 
while  on  the  following  day,  tlie  face  was  rather  flushed,  and  the  fever 
seemed  to  bo  grenter.  Another  case,  (44fi)  a  servant  girl,  aged  "20^ 
udmilted  with  pericarditis,  was  Ihisbed  on  the  secomi  day,  but  on  the 
third,  when  the  lluid  in  the  pericardium  had  i^eached  its  acme,  de- 
glutition was  diiiicult,  and  she  was  depressed,  pidhd,  and  weak.  The 
face  was  twice  as  often  tluahed  (I'J  times),  as  pale  ('J  times),  during 
the  attack  of  pericarditis.  1  liavc  been  unable  to  discover  clini 
reasons  for  the  dilference  in  these  cases  of  the  hue  and  colour  of  the 
lace.  The  clinical  hislury  of  the  pallor  of  the  face  induced  bjr 
riu'umatic  pericarditis  is  illustrated  by  a  case,  tlie  physical  features  o 
vhiuh  I  published  in  1844;*  a  youth,  aged  ICi.  was  admitted  into  the 
Oeueral  llosjiital  near  Jfottingham.  on  tlie  17th  of  November,  1842, 
under  iiw.  care  of  L)r.  \Viliianis,  suffering  fnjm  acute  rheumatisnt,  with 
pericarditis.  His  eountetnince  was  ]ta!e,  and  liis  surface  generally 
was  also  pule.  On  the  third  liay  after  admission,  the  general  symj>toras 
were  milder,  although  the  extent  of  pericardial  duhipss  had  not 
lessened,  and  the  face  was  less  pallid,  the  lips  being  red.  On  the  sixth, 
the  following  is  my  rejKirt :  "  The  gums  are  slightly  tender,  hi8 
general  appeanmce  tnipii>ves,  the  hue  of  tlie  skin  is  clear,  and  rather 
]*edi  the  re^ex  inHiK.nce  of  disease  in  oontracling  the  capillaries 
being  removed."  lie  made  a  complete  and  rapid  recovery.  In  this 
case,  the  general  surface  was  pale  as  well  as  the  face;  but  in  the  y 
liases  under  analysis,  my  notes  do  not,  as  a  rule,  describe  tlie  hue  olH 
the  body.  ^B 

The  aspect  was  dusky,  muddy,  or  glazed  in  sixteen,  and  the  ex- 
pression of  the  face  was  anxious  or  depressed  in  thirty-five  of  tho^ 
patients  oifected  with  pericai'ditis. 
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I  I  would  here  briefly  compart?  tliese  numbers  witli  Uir  numbers  of 
■hose  thus  atfected  in  the  other  cases  of  acute  rheumatism. 
I  The  face  was  notably  flushed  in  one-fifth  of  the  cases  with  simple 
nDdocarditis  (19  in  108),  one-eighth  of  tliose  threatened  with  en- 
■Jocarditid  (8  in  63).  and  in  one-twentieth  of  those  givins^^  no  sign  of 
■lid<^K:'4irditis  (4  in  79).  The  aspect  was  dusky  or  muddy  in  one-tenth 
M  those  with  simple  endocarditis  (10  in  108),  in  one  of  those  threatened 
Brith  endocarditis  (1  in  63),  and  in  one  of  those  wlio  gave  no  evidence 
of  endocarditis  (I  in  79).  The  expression  was  anxious  or  depressed  in 
^e-fourth  of  those  with  simple  endocarditis  (25  in  1 1)8),  in  one-sixtli  of 
■lose  threatened  with  that  affection  (10  in  63),  and  in  one-twelfth  of 
Hioeo  who  presented  no  sign  of  inthvmtnatiou  of  the  lieart  (fi  in  71f). 
p-  1  have  drawn  up  these  numbers  frnin  a  careful  oxaminatiou  of  my 
cue  books,  and  they  present  an  accurate  return  of  the  symptoms  there 
recorded.  These  cases  are  however  necessarily  reported  with  varying 
defies  of  minuteness,  and  the  more  severe  cases,  attracting  the 
greatest  interest,  are  naturally  observed  and  related  with  greater  care 
Una  those  that  present  no  unusual  features.  These  must  therefore 
be  token  not  as  the  actual,  but  the  approximate  numbers. 

Keeping  this  in  view,  it  must  be  felt,  from  what  1  have  said,  that 
rheumatic  pericarditis  with  endocarditis,  and  to  a  less  degree 
simple  endocarditis,  produce  a  remarkable  change  on  the  complexi<m, 
aspect,  and  expression  of  the  face.  The  attention  is  at  once  drawn  to 
the  heart  by  the  altered  countenance.  When  tlie  inflammation  of  the 
heart  is  established,  the  varyii»g  hue  and  expression  of  the  face  tell, 
with  remarkable  accuracy,  tht^  varying  stat*^  of  the  powers  of  the 
heart,  and  of  the  double  inflammation  with  wliich  the  organ  is 
affe<ted. 

When  the  tide  of  the  effusion  into  the  pericardium  has  reached  its 

height,  as  I  shall  illubtmte  in  the  next  sectiim,  the  hue  of  the  face  is 

usually  more  dasky  and  livid,  and  its  expression  more  anxi<>us  than 

it  any  other  time;   but  when  the  tide  has  fairly  turne<l,  and,  the 

effusion   having  le.ssened,  the  iiiibiiui]i:iti(in  cca.se.s  to  lie  mtive,  the 

fail'   liecomes  often  i|uite  suddenly  idiHerftil,  wliile  its  hue   becomes 

;  die  eye  at  the  same  time,  instead  of  being  heavy  and  charged 

>>!ood  vessels,  becomes  bi-ight  and  clear.     Afler  this,  if  there  is 

'-1.-L',  the  powers  rally  with  remarkable  fjuiekness  and  freedom, 

ppiitite  n.^turns.     This  state  is  very  dillerent  from  tlie  (WhU- 

■  of  fever,  which  passes  through  its  period  of  in)i»ruvt?niMnb 

i  with  scarcely  pei*ceptible  steps. 

..  jJitient,  to  whom  I  have  already  alluded,  whose  heart  acted 

jiy  and  rapidly  at  the  time  of  the  first  onset  of  the  inllamma- 

the  right  aide  of  the  face  was  swollen  and  tiushed,  evidently 

I  the  influence  of  t)ie  attack  of  pericarditis. 

•     ■'    'lie  causes  of  this  remarkable  influence  of  Lntlammation 
I  -r  and  interior  of  the  heart  on  the  face  ? 
Iherv  are  probably  more  causes  than  one  at  work  to  produce  the 
floftbing  or  pallor  present  in  pericarditis.     The  moderate  elevation  of 
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temperature  preaent  in  all  cases  of  inflammation  is  probably  connected  V 
with  flushing  of  the  face,  either  as  a  cause,  or  rather  as  a  common 
effect.     The  question   must  here  be  put,  wliat  is  the  cause  of  the 
moderate  elevatinu  of  temperature  iu  cases  of  inilammation  ?     Is  it 
from  general  relaxation  of  the  arteries,  with  elevation  of  temperature, 
owing  to  the  influence  of  the  inflauinmtion  on  the  afferent  nen'es  of  the 
part  affected?  such  influence  beiug  conveyed  to  the  vaso-motor  centre 
in  a  manner  analojijous  to  that  in  which  relaxation  of  arteries  and 
elevation  of  temperature  is  produced  on  one  side  of  the  head  and  fl 
face  by  the  division  of  tlie  sympathetic  on  that  side  of  tJie  neck,  or  ™ 
by  the  pressure  of  that  nerve  by  an  aneurism  of  tlie  arch  of  the  aorta. 
This  influence  wtmld,  of  course,  oidy  account  for  the  moderate  rise  of 
temperature  iu  local  inflammation,  and  does  not  touch  the  question  of 
the  cause  of  the  incrciised  heat  in  fevers  or  In  coses  of  acute  rheu- 
matism with  delirium. 

Putting  this  cause  aside,  which  applies  to  every  case  of  inflamma- 
tion, I  would  suggest  that  one  great  cause  of  the  flusln'ng  or  pallor  of 
tlie  face  in  pericarditis  is  the  influence  of  the  inflammation  on  the 
afferent  nerves  at  tlie  surface  of  the  he^^rt  and  great  vessels,  which, 
being  dtipresst^d  or  stiirjulated,  may  imluee  reflex  dilatiitiun  of  tlie 
arteries  of  the  head,  with  flushing  of  the  face,  or  reflex  contraction  of 
the  arteries  of  the  head  with  pallor  of  the  faca  I  suggested  tliis 
in  principle  as  the  cause  of  the  pallor  in  the  Nottingham  rase  in  my 
note-book  in  1842,  and  am  still  disposed  to  do  so.  In  aneurism  of 
the  arch  of  the  aorta,  pressure  on  the  branches  of  tlie  sympathetic 
of  one  side  causes  relaxation  of  the  aiteries  and  elevation  of  tem- 
perature on  the  corresponding  side  of  the  head  and  face.  I  consider 
that  a  parallel  effect  would  result  fnim  the  excitation  or  the  injury  of 
the  sympathetic  and  sensory  nerves,  and  perhaps  of  other  nerves 
having,  say,  a  vaso-inhibitory  pi-operty  distributed  to  the  seat  of  the 
inflammatiouof  the  heart  and  great  vessels  iu  pericarditis  ;  coutraction 
of  Lhc  arteries  (»f  thtj  head  and  face  with  pallur  being  produced  on  the  , 
one  hand,  and  relaxation  of  those  arteries  with  fiuahing  and  jierspira- J 
tion  on  the  other.  In  one  case  only,  just  referred  to,  was  thereW 
flushing  and  perspiration  notably  linnted  to  one  side  of  the  face.  It 
is  natural,  however,  to  expect  that  as  the  inflammation  aftects  the 
nerves  of  both  sides  iu  pericarditis,  both  sides  of  the  face  should  be 
equally  afl'ected.  as  it  was  indeed  in  all  but  one  of  my  cases  of  pcri- 
cuixlitis  affected  with  palhir  or  ilushiug  of  the  face. 

1    would    here    remark    Itxat   as    thti    n^flex    contraction    or    dila- 
tation of  the   arteries  with  jMillor  or   flushing,   from   excitation   or  ^ 
injury  of  the  synqiathctic  or  sensory  nerves  is  continuoiis,  it  differsfl 
essentially  from  the  reflex  movements  of  the  muscles  caused  by  the™ 
excitation  of  an  afferent  nerve,  such  movements  being  necessarily  short 
and  intermittent^  the  withdrawal  and  renewal  of  the  stimulus  to  the^ 
afferent  nerve  being  needful  for  their  reproduction.     In  short,    the^ 
reflex  vaso-ruot-or  current  is  continuous,  wliile  the  reflex  excito-motor 
current  (of  the  mupcle)  is  interrupte<l.  .^^ 
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The  incivased  cnntroclion  of  the  arteries  caused  by  the  excita- 
)a  of  a  sensory  or  sympathetic  nerve  appears  to  be  due  to  the 
»ed  discharge  of  nervous  force  directly  from  the  vaso-motor 
itre  when  that  centre  is  thus  stimulated  by  the  excitation  of  those 
rea  Ttiat  centre  would  indeed  seem  to  require,  for  the  exercise  of 
proper  functions,  to  be  reinforced  and  stimulated  through  the 
ipfttJietic  nervous  system,  and  probably  by  the  blootl  circulating  in 
arteries,  when  we  consider  that  the  division  of  the  left  splanchnic 
the  rabbit  may  lower  the  arterial  pressure  from  90  millimetres  to 
'41,  that  excitation  of  the  divided  nerve  may  raise  the  pressure  to 
J 15  millimetres,  and  that  division  of  the  other  splanchnic  may  further 
*  iWCT  it  to  M  millimetres.^ 

I  would  here  remark  that  similar  effects  are  produced  by  analogous 
luaes  in  pneumonia,  and  especially  in  pneumonia  of  the  upper  lobe, 
'irben  the  face,  l)esides  being  congested,  presents  a  dusky  hue  and  a 
powerless  expression  that  speak  of  the  profound  influence  exercised 
iQpon  it  by  the  di?ease.  In  this  dise^ise  also,  as  in  pericarditis,  with 
[tht  turn  of  the  tide  of  the  inflammation  and  with  the  removal  of  its 
lucts,  the  veil  is  as  it  were  lifted  away  from  the  oountenance  ;  and 
~«  patient,  one  day,  under  the  weight  of  the  iiittamniation,  with  an 
aspect  dark  depressed  and  anxious,  presents  on  the  next  day,  with  tlie 
removal  of  the  exudation  from  the  affected  aii*  cells,  and  the  renewal 
of  their  respiration,  a  face  clear,  and  clean,  and  an  expression  bright 
and  cheerful. 

The  eye  is  every  now  and  then  reported  to  have  been  dull,  nnd 
hm.vy  in  appearance  during  the  attack  of  pericarditis,  its  minute 
vesaek  being  congested ;  but  it  is  more  frequently  described  as 
becoming  bright  and  clear  when  the  effusion  into  the  pericardium 
was  lesacuing,  and  the  inHammation  was  becoming  inactive  and  only 
present  in  the  shape  of  its  results.  I  had  not,  until  quite  recently, 
iBftde  any  close  observation  of  this  organ,  but  in  one  of  the  last  cases 
of  ftCQte  rheumatism  with  endocarditis  treated  by  me  in  St,  Mary's 
Hospitiil.  I  found  that  during  the  acme  of  the  disease,  when  the 
fa/^"  was  AusIumI,  dusky  and  anxious,  the  conjunctiva  was  crowded 
K'li  small  vessels  which  ended  a  very  short  distance  from  the  cornea, 
to  that  round  the  clear  of  the  eye  there  wiis  a  white  zone  or  ring 
edged  by  tine  convertring  vessels.  When  thr  inHammation  cease<l  to 
be  active,  and  tlie  face,  in  keeping  with  this  improvement,  bfwime 
dear  and  che-crful,  the  eye  became  blight,  and  tlie  vessels  crowding 
tKa  conjunctiva  lessened  in  number,  so  that  the  ball  of  the  eye 
again  white.  This  organ  requires  careful  observation  in  cases 
imatic  i>ericarditis  and  endocarditis. 

'  Lttdvig  uitl  Cyan,  (jtiotcd  hj  Dr.  Bardon  SondcrsoD  :      nandbook  for  the  Fhy»o- 
ImUtmUtry,"  f.  2*9, 
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XVIII.  Condition  of  the  Face  \\'hex  tub  PEUicARDLa  Distension 
WAS  AT  ITS  Height. 


I 


When  the  pericardium  is  distended  to  the  fuU  with  fluid,  under  the 
three-i'old  intinence  of  (1)  what  may  he  tornied  the  "  fluid"  pressure, 
induced  by  the  disteusinn  nf  tlie  sac;  bearinj^  with  vnrj^ing  fnrce,  out- 
wards upon  thti  u^st)pha;j!us  and  trachea,  the  left  Lrouohus,  the  lungs, 
especially  the  left,  and  the  diaphragm  ;  and  iiiwurds  on  the  descendiBg 
vena  cava,  the  rif^ht  and  loft  auricles,  and  the  pulmonary  veins ; 
(2)  inflannmitJDn  involving:!;  the  nerves  rlistrihiited  to  the  surface  of' 
the  heart  and  the  great  vessels;  and  (3)  inflammation  of  the  superficial 
muscular  fil)ies  of  the  heart  itself;  as  we  have  seen,  point  by  point, 
pain  may  he  present  around  and  within  the  heart,  over  the  pericardial 
sac  and  the  plcum;  swalbwin<r  may  be  difficult;  the  voice  may  be  ^ 
hoar.se  or  i*ediiced  to  a  whisjH'r;  the  action  of  the  heart»  which  at  theH 
begintiing  of  the  attack  ia  often  forcible,  may  become  feeble  and  iu- 
teiniittinr;,  or  even  alto^^ether  fail ;  the  respirations  may  be  hurried  and 
labonous,often  so  as  to  compel  the  raised  and  forward  posture;  the  pulse 
may  be  rendered  weak  and  irref^ulat  and  be  quickened,  though  not  in 
the  same  proportion,  as  the  breathing,  the  ratio  of  the  pulse  to  respira- 
tions being  two  or  throe  and  a  half  to  one,  instead  of.  as  in  health, 
four  to  one  ;  and  the  veins  of  the  neck  may  ho  swollen  and  pulsatin| 
Tlxe  last  eff^jct  of  the  over  distension  of  the  junirMrdiinn  that  I  sin 
illustrate  is  that  upon  the  circulation  of  the  head  and  face. 

A  ftMuale  servant  whose  case  (15)  hrts  ah'eady  been  alluded  to  vtob} 
admitted  with  acute  rheumatism  and  pericarditis  of  great  severity.  Oi 
the  third  day,  1  found  that  the  pericardium  was  distended  to  thi 
full^  she   complained   of  a  sensation   of    choking,  swallowing  was 
ditlicult,    tlie   countenance    was   anxious,   the    face   was   livid   and 
])ers]iiring  profusely,  and  the,  veins  of  the  neck  were   full.     On  tlu 
sixth  day  the  perii.'urdial  diiln^ss  had  lessened  all  rotuid,  her  face  \v. 
less   dusky,  and  her  aspect   h«d  improved.     On  the   tenth,   in   thai 
evening,  she  suddenly  came  over  faint,  the  lips  being  blue,  and  the  fa< 
dusk)' ;  bnt  in  a  few  hours  the  face,  though  still  anxious,  lost  its  darl 
hue  and  the  lips  became  again  red.      Next  day  it  was  found  that  thi 
pericardial  efiusion  had  again  increased.     The  tiuid.  however,  sooai 
again  diminished.    On  the  twelfth  her  aspect  had  ngain  imj)roved,  on 
the  lifteentli  her  face  was  flushed,  and  on  the  sixteenth  it  was  of  good, 
coloiir,  antl  its  expression  was  no  longer  anxious.     Here,  twice  oveijH 
the  ell'usion  in  the  i)ericardium  reached  its  acme,  and  under  the  in-™ 
fluence  of  its  pressure  and  the  inflammation  of  the  organ,  the  heart 
faltered,  tlie  venous  blood  was  delayed  in  it5  passage,  tlie  arteria^H 
blood  was  with  fliflicnlty  supjilied,  the  face  and  neck  became  chargej^l 
with  venous  blood,  and  the  lipn  became  livid  ;  and  here,  twice  over,  the 
pn;ssure  was  rciuoved  by  the  lessening  of  llic  iluid,  when  the  colui 
returned  to  the  face  and  the  expression  of  anxiety  disappeared. 
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TVTL  AfFEcnoKS  op  THEXEBvors  SrsTEM  IX  Rheumatic  PEKICARPIT1& 

r.  Davis^  of  Bath,  in  the  year  1808  ^  published  three  cases  of 
rtieamatism,  two  of  them  being  affected  with  pericarditis,  and 
with  endocarditis.  One  of  the  cases  of  pericarditis,  which  was 
in  1785  by  DrHaygarth — who  curiously  does  not  mention  this 
it  case  in  his  "  Cliuic^l  Histon'  of  the  Acute  Ilheunrntism " 
in  1806 — was  affected  with  moaning,  restlessness,  and 
ending  in  death.  The  other  cAse  of  periraniitis,  a  young 
ly,  who  Mas  under  the  care  of  Dr.  Davis,  hiul  great  heats,  with 
ion,  ecreaming.  and  the  most  violent  jactitation  of  the  body, 
ined  by  the  extreme  anguish  which  she  felt  in  the  region 
le  heart."  She  was  perfectly  sensible  throughout,  and  died  aider 
the  difieftse  had  lasted  tweuty-six  tiays.  The  patient  with  eudocar- 
ihtia  was  affected  with  want  of  sleep  and  violent  delirium,  for  nine 
irs,  at  the  end  of  which  time  she  died. 

In    a  series   of    important    clinical   contributions,  Cor\Tsart,   Mr. 

sy,   l>r.   Abercrombie,  Dr.    Macleod,  Andral,  Dr.  Latham,  Dr. 

Dr.   Mackintosh.    M.   Bouillaud,  Sir  Thomas  Watson,    Sir 

Burrows,  and  Dr.  Kirkes,^  have  described  cases  of  pericarditis, 

connecte<i  with  acute  rheumatism,  but  many  not  so,  in  which 

iam,  ci)ma,  convulsions,  lemiMimry   insanity,  cliurea  and  chorei- 

movements,  or  tetaniform  symptoms  and  rigidity,  and  even  actual 

los  were  present. 

Tbese  obeen'ations  suggested  to  several  of  those  authors,  including 

ami  Dr.  Bright,  a  close  connection  amounting  even  to  cause 

«flbct,  t»etweeii  pericarditis  and  the  afiections  of  the  nervous 

associated  with  it 

The  aflections  of  the  nen-ous  system  in  cases  of  rhenumtic  pcrirar- 

^Cbs,  and  acute  rheumatism  are  always  serious,  ofteu  fulal,  and  com- 

itivtly  rare,     Beccnt  obser^'ations  have  shown  in  many  of  those 

ibc  prrsrtnce  of  a  very  high  temj>erature,  delirium  and  coma, 

in  deatli.    I  shall  therefore,  in  impiiring  into  the  clinical  history 

thoAe  aft30(;iute4l  affections,  eKaiiiine  those  cases  fuhnitted  into  St. 

■'»  Hospital  un»ler  my  care  during  the  twenty  years  that  I  have 

olfice,  and  all  the  published  cases  that  I  can  find  of  this  class. 

T  faave  brought  l<>gether  from  various  sources,  180  cases  of  acut€ 

Aramuttitui  with   affections  of  the  nervous  system,  more  tliau  one 

Utf  of  width  had  |»ericarditis  (92  in  180).     The  tempeniture  of  the 

was  rei'orded  in  ooe-third  of  the  total  number  of  cases  (61  in 

and  altlioiigb  these  case.s  were  observed  at  a  much  more  recent 

than  th'wr  in  whit^h  the  tenii>erjitiire  was  not  reconled,  I  shall 

tlie  more  recent  series  of  cases  first,  for  they  throw  light 

ibc  older  series  of  cases.     (See  tables  on  the  following  pages.) 

'  "Aa  IjMioiry  into  the  Symptomii  and  Treatment  ofr'arr5iti8,"by.Tnhn  FonI  Davis,  M.D. 
*  fm  fifenaecK  Ic  xht^tm  authom,  8««  thp  notv  drt-n  in  thf?  .iviM'iulix  to  thr  tab)p  at 
tSa-XM,  uf  caaL<a  cf  ai'uto  rttrnmatism  witli  afTcctiou  ol  the  uurv'ous  ^ateui,  in 
f'k  tW  U!»jgj»tm  «l  Uw  body  waa  uot  obsorred. 
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Cases  of  Acute  I?iiEuwATrs\f  with  Affectiovs  op  the  Nkkvofs 
System,  in  which  the  Temi-eratcrk  of  the  Body  was  Obseuved, 

Dr,  Sydney  Ringer,  published  in  the  year  1867.  three  cases  of  acutjf 
rheumatism  with  pericarditis,  in  which  the  temperature  rose  befftje 
death  mspwUvcdy  to  109-2°,  1HJ8",  and  llO'CrV   These  three  patients 
had   delirium,  followed  by  coma  and  death,  auil  one  of  them  was 
under  the  care  of  Dr.  RejTioUIs  as  early  us  May  1862. 

Dr.  Kreuser  related  in  1866^  three  fatal  cases,  of  acut«  rheumatism 
in  whicli  tlie  temjierntnre  rose  res]»eetively  to  109'4'',  lUl^"^,  and 
1104°,  and  these  tliree  patiunts  were  affected  with  delirium,  and  one 
of  them  with  coma  also,  ^M 

More  recently  an  iiuportant  series  of  cases  of  this  class  have  beei^l 
coniinuuicated  hy  Dr.   Heriuann  Welmr  in  an  important  pap^ir,   Ur, 
Murdusou,  Dr.  Burdon  Sanderson.  Dr.  Greenliow,  Dr.  Southey,  Du 
Henry  Thompson,  Dr.  Mediiig,  Mr.  Anderson,  Dr.  Wilson  Fox,  wlioi 
work  on  the  treatment  of  hyperpyrexia  is  of  great  value,  and 
Andrews.^ 

I  have  brought  together  from  these  and  otlier  sources,  sixty-oi 
cases  of  acute  rlieuniutism,    affected    with    coma,    delirium,    chorea,1 
or   convulsive    choreiform^  or  ti'taiiifonn   symptoms,  Lu  which   the 
tem}H;ratuj'e  was  observed  dui'ing  the  progi-ess  of  tlie  illness. 
Uble,  pp.  250—253. 

Of  the  sixty-one  cases  in  "which  the  noiTOus  system  was  affect 
and   the   tempcniture  was   ascertained — I.   twenty-seven   had 
carditis;  IT.  t!iirteeu  had  siuipk^  eiidiwiinHliH  ;  and,  III.  twenty-oi 
were  free  from  pericanlitis,  endocarditis  being  absent  or  doubtluL 


Dr^_ 

on«fl 
re&S 


I, — Cases  with  PERicARBms  in  which  the  Nervous  System  >sfis 

AFFECTED,   AND   THE    TKMrEHATURE,    GENKKALLY    VERY    HIGH,    WAS 
OBSERVED. 


A* 


SUMMARY. 

A^  Had  coma  without  dtlirium,  maximum  temp.  110**     .     .  1 

Had  ddlrixtrm  followe<l  by  coma,  temp.  llO'S' — 104*6**    .  11 

Had  delirium  followed  by  Uupoi\  temp,  lOt^— 103"    .     .  1 

Had  delinnm  and  convulsive  inovcwait>\  fenip.  107" — llO^"  1 

B^  Had  uncomplicated  rft/tViMw,  temp.  110  4°— 103°  ...  9 

Had  ddirium  with  general  stiflfness,  temp.  103-2* — 102  2**  1 

Had  Umporary  or  partial  com.a,  tem]K  lOlS'^ — 993°  .     .  2 

CMladcAf^ca,  temp.  101-5*' 1 


Total 


27 


1  "Medical  Tiinea  and  Gazette,"  1867,  H.  878. 

■  *'Me«liciniachc9   L^orreaponddnz-RlAtt  dea  Wtirttem^WTgwhen  KrUHchen  Vfifrina^* 
buid  xxxvi.  p.  105. 

'  For  referenowi  to  these  authors,  «e  the  not**  given  in  the  appondix  to  lhi«  talilr, 
pagej  2fiO-253,  of  cases  of  acute  rhr>umatifim  with  afTection  of  the  nenrous  sjstcm,  ia 
which  the  t«inpeniura  of  the  body  was  obsLTved. 
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The  teini>cTature  of  the  body  was  observed  in  twenty-seven  cases 
of  rheumatic  pericarditis  with  affection  of  the  nervous  system,  and 
vaa  very  liigh  in  three-fifths  of  tltem  (15  in  27),  their  highest  tern- 
porature  varyiiij^  n^spectively  from  lOC'H"  to  115.8^  Five  of  these 
were  placed  in  a  coolin«  bath,  wlien  their  temperature,  then  at 
te  highest,  was  ascending  rapidly,  with  the  elTect  of  arresting  its 
^  cooling  the  body,  and,  in  four  instances,  leading  to  the  recovery 
the  jmtient.  The  bath  was  employed  also  m  two  cases  in  which 
le  temjKirature  was  lOo''  and  1055''  rei^pectively,  witli  tlie  effect  of 
fling  the  body  ;  but  as  the  ascent  of  the  thermometer  was  neither 
ipid  nor  very  high,  those  cases  can  scarcely  be  included  with  those 
hyiK;rj)yTexia.  Tim  temperature  was  lO-i-'G''  and  105*3°  respec- 
ively  in  two  cases  during  the  period  of  delirium,  but  wa.s  not  observed 
luring  that  of  coma,  and  I  therefore  thiuk  that  both  those  cases 
ly  be  included  witli  those  of  hyperpyrexia — which  bring  their 
"namber  up  to  seventeen,  or  two-thirds  of  the  total  number  of  cases 
with  pericarditis. 

Seven  of  tlie  remaining  ten  cases,  or  one-fourth  of  tlie  total  number, 

a  high,  but  not  very  high,  temperature,  varying  from  105^  to  106**, 

ihat  lhe.se  cases  would  rank,  as  regards  the  heat  of  the  Itndy,  with 

A'er  or  pyrexia.     The  temperature  was  only  moderately  high  in  the 

live  remaining  ciise.s,  or  une-cighth  of  the  total  number,  varying 

om  yH-3^  to  ldl8^ 

A^  rrofound  coma,  without  delirium^  was  present   in  one  case; 

A^,  \   tli'liriura   that  passed  into  coma  in  eleven  cases,  into  stupor 

■"  "ne  case,  and  into  convulsive  movements  in  one   case;   B^  un- 

.[ilicated  delirium  was  present  in  nine  cases,  one  of  \idiich  had 

!    ..hi's  disease;  and  delirium  witli  stiffness  of  jaws,  neck  and  lindis 

'   irTed  in  one  case.     Temixji-ai-y  coma   oceurjvd  in  one  case,   and 

i-rioufluesfl  in  another,  both  with  aUniinen  in  the  urine  ;  and 

.1  and  slight  continuous  contraction  of  certain  muscles  existed 

in  ooe  cose. 

^'.T)»e  case  of  coma  without  delirium,  a  woman,  was  under  the  care 

Dr.  Wil.Hon  Fox,*  with  acute  rheumatism  and  peiicarditis.     The 

ipcmture  was  about  102''  on  the  nioming  of  the  fourteenth  day  of 

w,  and  had  ri»en  to  lOS^*"  at  9.15  r.M.,  when  slie  became  entindy 

ns,  and  to  liK)"!^  at  9.50  P.M.,  when  she  wa.s  put  intti  a  bath 

,  .,iid  ice  was  applied  to  her  bcKly.     She  was  unconscious,  pulse- 

acd    cyanotic,    her    respirations    were   irregular,  gasping  and 

rrtorous,  uufl  she  appeared  to  be  dying.     In  half-an-hour,  her  tem- 

ktttfi*  hiM.l  fallen  to   10G*2*',  when   the  pulse   become  perceptible, 

iSbe  HhowL'd  signs  of  consciousness.     In  ten  more  miuules,  the 

'ralure  was  lO^'C*,  and  she  was  taken   out  of  the  bath,  and 

anutes  later  it  had  fallen  to  1001",  when  she  could  speak,  and 

L-v.  .  ..,-.rfoct  consciousness.     After  various  nseillatlons,  this  patient 

fTc-jjTi'nMi     I  ri'hiti'  this  ease  heiv  brielly  not  t«  illustrate  the  treat- 

mmti  but  to  »hnw  that  profound  coma  became  established  when  the 

*  ••  Tf*^tnmiil  of  Hyinrpyrexk,"  by  \)t,  Wiljioii  Kox,  p.  2. 
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temperature  was  excessively  \ii\^t  aiid  that  consciousness  was 
stor*^d  when  the  body  was  cook-d. 

A^.  Ti'u  cases,  in  which  delirium  M^as  followed  by  coma,  and  in 
which  the  bath  was  not  used,  proved  fatal,  but  one  such,  case  recoveredM 
after  the  *:^niithjyniont  of  tbn  bath.  ^| 

Dt'lirium  appeared  at  a  teiiiperatiire  of  from  103°  to  lO^-S"  in  eight 
of  the  eleven  cases  in  whicli  coma  was  preceded  by  delirium,  the  tem-^ 
perature  in  six  of  tliese  being  at  or  above  104"  when  the  disturbed  stat^B 
of  mind  was  first  uotiued.     In  three  of  these  canes  delirium  was  still 
present  wlien  the*  tht-nnometer  was  as  hif^di  as  from  \\}T  to  108\  and 
in  one  nf  tliuin  wlit-n  it  was  as  hnv  as  99■(>^ 

Profound  comsi  declared  itself  when  the  temperature  had  rise 
from  109'^  to  H)9'4"  in  five  <»f  the  eleven  cHses  in  which  complet 
unconsciousness   followed  delinum,  when  tiie  thermometer  stuod  at 


ji 


1084°  in  one  of  them,  at  100*8'' in  another,  and  at  lOG-G**  to  lOT'O** 
in  another.  In  which  the  coma,  not  profound,  was  tran:iient. 

In  several  of  tliese  cases  it  was  uotircil  tluit  tht^  temperature  rose 
between  the  supervL^ntiun  of  coma  and  death.  S 

The  delirium  was  violent  in  five  of  those  eleven  patients   whO" 
passed  from  dtlirium  into  coma,  two  of  whom  got  out  of  bed ;  was 
active  in  three  of  them  ;  and  resembled  ildiriutn  tremens  in  two,  while 
in  anutbtsr  tlie  uiauniT  was  strange  and  excited,  and  the  sentences  were 
disconnected  and  incoherent. 

The  transition  from  a  state  of  violent  or  active  delirium  to  coma 
was  usually  gradual.  Mutt-t^rin^j:  rejdaced  active  delirium  in  three  in- 
stances, the  mutterinf?  deliriuni  beia<»  accompanied  by  rc-stlessuess  in 
two  of  them.  A  state  of  semi-consciousness,  accompanied  by  moaning 
in  one  and  by  restlessness  in  the  other,  intervened  in  two  cases 
between  the  period  of  Llelirium  and  that  of  coma;  and  two  other  cases 
passed  from  delirium  to  a  state  almost  of  unennseinusness,  and  from 
that  to  coma.  Violent  delirium  ceased  abruptly  after  venesection 
in  one  patient,  wlio  was  rjuiet  for  a  short  time,  but  soon  passed  into 
a  state  of  perfect  wiicongciousuess. 

The  duration  of  tlie  delirium  was  very  various  in  the  different  cases, 
lasting  in  one  case  about  thrce-quarters  of  an  hour,  and  in  another. 
eight  days.  Tiie  delirium  was  more  frettuttit  by  ni^dit  than  by  day, 
and  lasted  fmm  oue  to  four  ni;;hts  in  four  eases  in  which  it  was 
scarcely  oliserved  darinj^  the  day. 

The  jKiriod  of  coma  varied  much  less  tlian  that  of  the  delirium, 
lasting  from  a  quarter  of  an  hour  to  seven  hours  in  nine  of  the  elevea 
cases  with  deHrium  and  coma.     In  one  of  the  remaining  cases.  th< 
dunition  of  tlie  coma  was  prolonged,  death    being  delayed,  and   iai 
anotlier  of  tliem  t-onsciousness  was  restored,  and  recovery  was   es- 
tablished, by  the  use  of  the  bath. 

The  two  cases  were  fatal  in  which  delirium  preceded  semi-ster- 
torous breathing,  with  violent  spasmodic  movements  of  the  whoh 
body  in  one  instance,  and  profound  stupor  in  the  other.     The  tem- 
perature in  the  former  case  rose  to  110-2^  before  death,  but  in  tin 
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'^it  was  never  higher  than  106".      Dr.  Murchiaon  favoured  me 

th  the  leading  features  of  that  wise. 

B^  Delirium  without  coma  or  other  important  modifications 
affected  nine  cases  of  acute  rheumatism  with  jjericarditis.  These 
cases  divide  themselves  nahirdly  into  two  gi-oups;  in  the  fii-st  gi'oup, 
consistiiig  of  four,  the  delirium  was  of  the  usual  chamcter,  and  the 
temperature  was  very  high,  varying  from  107'3^  to  110*5^  and  was 
kept  in  check  in  two  of  them  by  tlie  cooling  bath ;  while  in  the 
ncond  jjjroup,  containing  four  cases,  thi^  tuuipcrature  was  not  so  very 
higfi,  varying  from  103'3''  to  lOo  S''.  Tlie  delirium  was  accompanied 
by  tremor,  and  usually  by  hallucinations,  and  a  general  condition 
resembling  delirium  tremens.  The  remaining  case  of  delirium  belongs 
to  neither  uf  these  groups,  since  the  delirium  was  slight,  and  gave 
way  to  general  emaciation,  ending  in  death. 

Delirium  was  present  throughout  in  one  of  the  four  cases  with  very 

»h  temperature,  and  in  that  patient  it  ranged  from  103®  to  105*6  , 

d  ascended  to  107"4'^  during  the  last  ten  hours.     Death  was  sudden. 

Tlie  second  case,  a  coachman  who  had  lived  well,  was  under  the  care 

Dr.  Wilson  Fox.^    His  temperature  was  107",  his  pulse  100—108, 

piration  44 — 45.  At  2  a.m.  ho  w^as  put  for  twenty-tive  minutes  into 
a  iMth  at  89''  to  86°,  when  his  temperature  fell  from  107''  to  103*1°, 
and  ho  became  perfectly  conscious.  Fifteen  minutes  after  the  bath 
his  temperature  had  faUen  to  98°,  when  his  pulse  was  84,  respiration 
20,  and  he  was  perfectly  rational  and  conscious.  The  pericarditis  in 
this  ca-^e  was  of  unusual  duration  and  severity.  The  batli,  the  wet- 
Mok,  or  the  ice-bag  was  employed  during  the  next  six  days  to  keep 
aown  the  temperature,  which  had  a  strong  tendency  to  i-ise.  This 
pfttient  recovered.  In  another  case,  a  man,  tlie  temperature  was 
iirv-ered  by  tlie  bath  from  108*2°,  when  be  was  delirious,  to  103'8°, 
1  he  could  answer  questions  rationally.  A  second  bath  lowered 
iu»  uzixkpei'Ature  from  105*  to  102°,  and  thirty-five  minutes  after  hia 
lOBOVal  from  it,  to  98*7°,  when  he  was  quiet.     He  recovered  slowly.* 

One  of  tlio  four  patient*;  with  tremor,  hallucinations,  a  state  re- 

ieinliling  delirium  tremeut?,  and  a  temperature  not  excessively  high, 

who  was  under  the  care  of  Dr.  Southey,  was  an  intellectual,  nervous 

Hinui.  and  a  drinker  of  beer.     His  tongiie  and  hands  were  at  a  tern- 

'  ure  of  105° ;  he  was  placed  in  a  bath  at  71*^  for  ten  minutes, 

wncn  he  felt  cold,  talked  rationally,  and   thought  it  the  queerest 

tWtTiifnt  for  rheumatism.     He  was  wet-sheeted  whenever  his  tem- 

pcntnre  ro«e  to  104",  when  he  was  always  delirious.     He  died  with 

tnociiiftl  symptoms.     Sir  William  Gull  saw  the  case,  and  suggested 

tiuit  it  indicated  the  association  of  acute  rheumatism  with  delirium 
i 

next  case  resembling  deliriiun  tremens  was  a  poorly  nourished, 
Tlie  bath  lowered  liis  temperature  on  llic  first  occasion 
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from  104-3^0  99'8'.  and  on  tbe  second  from  105*3"  to  101•6^  wh< 
was  rational,  and  after  the  second  bath  he  hnd  ristt3  sardonitnts^  his 
limbs  were  tremulous,  and  he  remained  delirious  until  the  fourteenth 
day  (temp.  103-4^  to  100-2").  After  this  he  steadily  improved.!  Dr. 
Southey  favoured  me  with  the  notes  of  another  case  of  this  clas8»  a 
poorly  nourished,  anmmic  man,  a  coachmaker,  who  had  been  ill  ten 
days.  When  admitted  {temp.  103°),  his  tongue  was  tremulous,  and  he 
perspired  profusely.  On  the  fifth  day  he  had  pericarditis  ;  on  the 
seventh  night,  constant  muttering  delirium ;  and  next  day  an  abrupt 
manner.  On  the  ninth,  after  a  tiehrious  night,  his  hands  were  tremu- 
lous. On  the  seveutccuth  day  his  skin  was  hot  and  diy,  temp.  103-8° ; 
and  the  acti"\nty  of  his  mind  resembled  what  is  observed  in  delirium 
tremens,  but  he  had  no  horrors.  The  ic^-bag  was  applied  to  his  head 
on  tlie  eighteenth,  and  as  ho  was  sleepless,  he  had  30  grains  of 
chloral,  after  which  he  ale]jt  for  four  hours.  On  the  following  day 
he  was  couscious,  ha<l  pain  in  the  knees  and  shoulders,  perspired  less, 
and  looked  better,  but  still  had  some  tremulousness  and  jactitation.  His 
respiration  and  temperature  steadily  fell,  and  lie  gradually  recovered. 

The  fourth  case  was  a  constable,  who  ten  years  before  had  Ijeeu 
imconscious  after  a  kick.  His  highest  temperature  was  103'3'',  but  it 
rarely  exceeded  102".  lu  the  course  of  his  illness  he  had  delirious 
nights,  chorcal  movements  of  tlic  It^ft  hand,  ou  one  occasion  tremor 
of  the  right  hand,  hallucinations,  and  fre([ueut  rolling  of  bis  head 
from  side  to  side.  Ho  improved  slowly,  but  remained  for  some  days 
incoherent,  and  childish  in  manner.^ 

B^  Delirium  witli  atilfness  of  jaws,  neck,  back  and  limbs,  occurred 
in  a  patient  of  Dr.  Bristowe's.  a  bargeman,  aged  21,  with  slight  acute 
rheumatism,  pericarditis,  and  endocarditis.* 

Two  cases,  one  affected  with  temporaiy  uncousciousness,  the 
other  witli  stridor  and  semi-consciousness,  were  under  my  care  in 
St.  Mar)-*s  Hospital.  They  had  albumen  in  the  urine,  and  were  both 
fatal.  The  first  case  had  previous  aoitic  and  mitral  vahndar  cliseose. 
The  second  had  a  presj'stolic  murmur,  and  mitral  and  tricuspid 
.systolic  murmurs,  and  the  inspection  after  death  showed  pericarditis, 
button-hole  contraction  of  the  mitral  valve,  and  acute  Bright's  disease 
of  the  kidneys. 

C^  Choreal  and  continuous  contraction  of  some  muscles  occurred 
in  the  following  case,  a  delicate,  excitable  girl,  aged  eleven,  for 
observing  which  I  am  indebted  to  Mr.  Saunders.  When  I  first  saw 
lier,  about  the  tenth  day  of  her  illness,  a  loud  pericardial  friction 
sound  prevailed  over  the  whole  front  of  the  chest,  extinguishing  all 
other  heart-sounds.  Ten  days  later,  temp.  101 '5^  she  took  Uttle 
notice,  bent  and  extended  her  right  arm  and  hand  irregidarly,  but 
bent  the  hand  backwards  on  the  fore-arm,  flexed  the  hngors,  and 
pointed  the  right  great  toe  downwordsj  by  the  continuous,  but  not 


I 


I 


<  Pr.  Andrews,  "  .St.  Bmthclomrw'fi  Ilosvitfll  Roporte,"  x.  850 


■  Dr.  Groenhow,  Clin.  Soc.  Tmns.  vii.  172. 


■  Path.  Tnm*  jdqt.  p. 


PEJUCAKDITJS, 


250 


ton   respectively  of  the  flexoi-s   and  extensors  of 
le  fore-ami  and  the  muscles  of  the  calf.    The  face  was  still,  the 
iDgue  protruded  itself  steadily  and  for  long ;  her  body  was  quiet, 
id  speech  was  limited.     During  the  uight  she  alarmed  her  mother 
)y  Screaming  ^'iolently,  throwin;^  hei-aelf  about  the  bod,  and  tossing 
ir  head  from  side  to  side.     After  about  twent}'  miimtes  she  became 
quiet  and   fell  asleep.     Four  days  later  she  had  a  return  of  pain 
id   swelling  in  the  right  knee,  friction  soimd  was  barely  audible 
rer  the  heart,   and  the  movements  of  the  right  arm  had  lessened 
"were  more  simply  those  of  ordinary  chorea. 

affection  of  the  joints  during  the  early  period  of  the  attack  of 
rhLnmiatism  wvts  severe  in  three-fifths  (15  in  27),  and  of  moderati! 
wverity  in  one-third  of  the  patients  (8  in  27),  not  severe  in  two  iu- 
•bmcea,  and  in  one,  the  condition  of  the  joints  was  not  described. 
!n>e  affection  of  the  joints  disappeared,,  or  was  much  lessened  in 
verity  at  tlie  time  of  the  dehrium,  coma  or  chorea  in  all  tliose 
(20  in  27)  in  which  the  condition  of  the  joints  is  described. 
tlurteeu  cases  the  afi'ectiou  of  the  joints  was  well  at  the  period 
I  aoaitiou ;  in  four  it  was  slight,  and  in  thi-ee  it  was  not  severe. 
Ins  invariable  subsidence  of  the  inHainmation  of  the  joints  in  these 
wlieii  affection  of  the  nervous  system  takes  place,  shows  that 
tt  some  connection  between  the  appearance  of  the  one  affection 
«ad  the  disappearance  of  the  other.  The  improvement  of  the  in- 
Aunmation  of  the  joints  genenUly  coincides  with  improvement  of  the 

rnersl  hyniptoms,  uidess  the  heart  is  inflamed.     We  may  therefore, 
tlr  1  that  the  presence  of  trouble  in  the   nervous  system, 

wheli  mpanied  or  not  by  a  very  excessive  rise  in  temperature, 

kM  ft  distinct  association  with  the  lessening  of  the  affection  of  the  joints. 
The  pfTspiration,  before  the  nervous  system  was  affected,  in  these 
caftcfr  was  noted  in  ten  of  the  fourteen  cases  with  coma,  stupor  or 
coDTtdaions  preceded  in  all  but  one  instance  by  delirium,  and  during 
tet  i*arly  period  it  %iis  profuse  in  seven,  and  moderate  or  slight 
in  time  of  those  tea  cases.  The  perspiration  was  obsened  in 
ikren  of  the  fourteen  cases  ju.st  noticed  during  the  ix'riod  of 
delirium  or  coma,  when  it  was  absent  in  tlaree,  slight  in  four, 
aodetato  or  considerable  in  two^  and  profuse  iu  two  of  these  eleven 


The  porspiiatiou  was  not<.^d  both  before  and  during  the  period  of 
dfkhrium  or  coma  iu  nijic  of  those  fourtecji  cases.  In  eight  of 
nine  patients,  the  tempL'ratui'c  waa  excessively  higli  at  tlio 
of  the  delirium  or  coma,  and  perspiration  Avas  then  absent 
vr  lessened.  In  one  case  with  delirium,  the  highest  temperature 
obtenred  was  only  1038^.  and  perspiration,  previously  modeiate,  was 
Ib^profafle* 

pQTBpinition  was  observed  during  l>oth  periods  in  four  of  the 
MOB  in  which  delirium  was  present  witliout  coma  or  stupor, 
WftK  prolVwo  in  those  four  cases  (hiring  the  early  period  of  the 
'finaae.    One    of  those  patients  had    on    previous   days    iierspj 
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freely,  but  the  skin  became  dry  when  the  temperature  rose  to 
107*3*.  lu  another  of  them,  the  skin  previously  perspiring,  felt 
hot  and  dry  when  delirium  appeared  at  a  t€mi>eratiireof  103*8\  The 
pei*3piration  l^»mained  profuse  in  two  cases  during  the  period  of  delirium 
with  hallucinatioas  and  tremor,  the  temperature  being  thcu  respec- 
tively 105*  and  102".  Both  of  those  patieut^  were  predisposed  to 
affections  of  the  nervous  system.  Dr.  Wilson  Fox  justly  regards  the 
cessation  of  perspiration  while  the  temperature  is  still  high  as  a  ^ 
symptom  of  very  great  j^ravity.  It  would  appear  from  what  I  have  fl 
just  statedj  that  the  cooling  influence  of  the  perspiration  may  have  - 
kept  down  the  temperature  in  the  three  latter  cases,  while  in  the 
ten  former  cases  the  want  of  that  cooling  influence  may  have  allowed 
the  temperature  to  rise  unchecked  when  heat  was  sup)plicd  from 
within  by  the  rapid  combustion  of  the  tissues  of  the  body  during  the 
disease. 

Tlio  presence  of  a  mUiary  crjcpiion  or  sudamiua  was  noticed  in 
nearly  one-half  of  the  cases  (12  in  26). 

The  Perimrdiiis  was  of  average  intensity  or  severe  in  eleven  and 
slight  ill  throe  of  the  fourteen  cases  with  coma,  stupor,  or  convulsions, 
ill  all  of  which  but  one  the  more  grave  affection  of  the  nen'ous 
system  was  preceded  by  delirium.  In  seven  of  the  nine  tiases  with 
nucomplicated  delirium,  tlie  pericarditis  was  of  average  severity,  and 
in  two  of  them  it  was  slight.  The  pericarditis  was  of  average 
severity  in  the  remaining  three  patients,  in  none  of  whom  was  the 
tcmpemture  above  lOir*',  one  of  them  having  transient  coma,  one  of 
them  coma,  and  tlie  other  choreal  sym|»toms. 

We  shall  be  belter  able  to  consider  whether  the  presence  of  pericar- 
ditis had  any  influence  in  producing  the  excessive  rise  of  temperature 
in  cases  with  *'  hyperi^jTcxia  "  when  we  have  inquired  into  the  whole 
chain  of  cases,  those  namely  without  as  well  as  those  with  that 
affection. 

Endocarditis  was  present  in  nearly  one-half  of  these  cases,  with 
pericarditis  and  affection  of  the  ner\'ous  system  (11  in  26),  was  ab- 
sent in  almost  as  many  (9  in  26),  and  was  doubtfid  or  not  noted  in 
the  few  remaining  cases  (5  in  20). 

Conmihicc,  Ckorci/orni  and  Tcfani/orrn  Movements. — Movements 
of  a  convidsive,  choreiform  or  tetaniform  kind  aftected  nine  of 
tht^  twenty-four  pntieiits  with  acute  rheumntism  and  pericarditis 
in  whom  the  temperature  was  obsen'od,  including  the  case  just 
related,  in  which  clioreal  .symptoms  were  present  without  delirium. 
Besides  these,  two  patients  affected  with  delirium  had  disdncl  risus 
sardvnicus. 

One  of  these  patients,  a  shopman  in  a  cigar  shop,  aged  28,  had  in 
the  moniing  muttering  delirium,  and  a  temperature  of  107'.  In  the 
aftenioou  he  had  violent  spasmodic  movements  of  the  whole  body, 
his  respimtions  were  semistertorous,  his  temperature  was  1 1 0*2% 
and  an  hour  later  he  died.'     Another  of  them^  a  female  servant^ 

*  T>r.  Murchiiwn,  Clin.  fioo.  Train*,  i.  32.  i 
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ig  violently  delirious,  ternp.  107*8°  F.,  was  bled,  and  became,  as 
Lave  already  statetl,  abruptly  unconscious.  Then  succeeded  a 
'peculiar  series  of  irregular  muscular  movements  c»f  the  hands  and 
ftrnL*5,  ^^'ith  chattering  and  e^indin^'  ol'  the  teeth,  and  convulsive 
xiioveuieuts  of  the  jaw,  or  trismus.  Fully  twj  Loura  later,  after 
being  iu  the  bath,  when  she  had  cooled  down  to  104\  she  bad  an 
[attack  of  clonic  spasms  of  tiie  muscles  of  the  anus,  lasting  some 
iut«s.'  There  were  muscular  twitchings  of  the  limbs  in  three 
ients  when  iu  a  state  of  unconsciousness. 
jpue  patient,  a  police-constable,  aged  23,  who,  teu  yeai-s  previously, 
been  unconscious  from  a  kick  iu  the  mouth,  after  little  sleep,  had 
lering,  much  jactitation,  constant  moveincnt  of  the  fingers  of  the 
liand,  tremors  of  the  right  hand,  auJ  aubsultua.  Two  days  later 
was  also  frequent  rolling  of  the  head  from  side  to  side.  His 
jrature  was  not  above  102".*  Another  patient,  a  woman  aged 
29,  alao  rolled  her  head  from  side  to  side,  contracted  her  brows,  and 
itorted  her  face  into  various  grimaces.  Her  temperature  was  lOJ'S^'* 
le  patient,  a  man  aged  23,  on  the  evening  before  he  died,  temp. 
HJ5*4*,  was  very  delirious,  and  rolled  violently  about  the  bed,  so 
he  required  to  be  held  down.  This  violence  quickly  passed  away, 
id  he  then  lay  half  unconscious  and  moaning'  loudly. 
Symptoms  of  a  more  or  less  tetaniform  cliaracter.  that  is  to  say, 
ith  continuous  rigidity  or  contraction  of  muscles,  appeared  in  five  of 
le  cAses. 

Or.  Wilson  Fox's  patient,  already  sketcheil  at  page  257,  after  the 
l«ith,  temp.  1000'*,  had  at  times  spasms  of  rigidity  of  the  muscles 
hf  Ihe  lips  and  neck,  but  not  of  the  limbs.  Another  patient,  a 
gardener,  seven  hours  beforc  death,  became  incoherent,  and  within 
ten  minutes,  unconscious;  his  lips  pouted  and  rubbed  incessantly 
over  the  teeth,  and  his  whole  voluntaiy  muscles  twitched  constantly.* 
The  third  is  that  of  Dr.  Wilson  Fox  just  referred  to,  with  chatter- 
ing and  grinding  of  the  t^eth,  and  convulsive  movements  of 
iIms  jaw,  or  "trismus."^  The  fourth  case  is  Dr.  Greenliow's. 
already  noticed,  with  choreal  movements  of  the  left  hand.  When  that 
hand  wa«  turned  on  to  its  back,®  there  were  constant  twitching  move- 
BUfiUa  of  the  hand  and  fingers,  and  the  forefinger  became  flexed 
tovards  the  palm.  The  fifth  case  is  my  own,  already  related  at  page 
253»  with  churtnform  movements  of  the  right  arm.  Her  right  baud 
ira»  bent  backwards,  her  right  fingers  were  flexed,  and  her  right  toe 
pointed  downwards,  owing  to  the  continuous  contraction  of  the 
C»Bm«?pi>nding  sets  of  muscles,  which  offered  steady  resistance  when 
[t  on  the  stretch.    These  five  cases  seem  to  suggest  a  combination 

^ti  r  ■ '  '' '',  choreiform  and  tetaiiiforni  movements. 

1  :iin  naturally  arises,  were  the  cases  presenting  choreiform 

»  l>r.  F«x.  "  TrT:ntiiiciit  of  ITyporpyrexifl," -l-l. 
'  \\T   Hrpenhow,  Clin.  Hoc.  Trans,  vii.  176. 

•  \tf  linger,  Mtd\4^il  Tinuji  ami  Oai<ite,  1867,  il.  380. 

•  >1  '.  Itriti^h  AMirnfJuumnl,  15/1,  i.  629. 

•  Li>^    M.    1'.  »o.  •  l,oi\  cit.  p.  17J. 
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movements  associated  with  endocai-ditis  ?  The  answer  to  that  is, 
however,  as  regards  these  cases,  definitely  in  the  negative;  for  en- 
docarditis was  absent,  or  not  observed,  iu  those  cases,  excepting  to 
a  slight  and  doubtful  degree  in  one  of  those  with  muscular  twitching. 
Endocarditis  was,  however,  present  iu  Dr.  Wilson  Fox's  ca.se  with 
spasms  of  rigidity  of  the  muscles  of  the  lips  and  neck.  I  shall  again 
briefly  consider  these  cases  when  I  return  to  the  important  question 
of  the  association  of  pericarditis  with  tctaniform  and  choreifonn 
movements. 

Tremor  was  present  in  seven  of  the  cases,  all  of  which  have  been 
already  alluded  to. 


II. — Cases  with  SrirPLi:  Ekpocarditis  in  which  the  Nehvous 
System  was  apfecteu  a5d  the  Temperatuee,  oexerally  very 
mr.n,  was  observed. 

SUMBIART. 

A^  Had  delirium  followed  by  coma,  temp.  1 04'4''— 1 10'2*     .  4 

A'^  Had  dcUrimii  and  cotivuhive  movements,  temp.  111*6"     .  1 
B^  Had   uncomplicated  ddirtuni  in  three,  temp.  108*5' — 

111'4°;  in  two.  temp.  102-8"— 10:3-9" 5 

B^  Had  ddirium,  cerebral  embolism  and  hemiplegia,  t.  103**  1 
B^  Had  deHrinWi  and  diorea  (minute   cerebral  embolism) 

temp i 

Had  high  temperature  without  notice  of  delirium,  temp. 

10o-8'  (ice-bag) 1 

Total    ....    13 


The  nervous  system  was  affected  in  thirteen  cases  of  simple  endo- 
carditis in  winch  the  temperatui-e  was  observed.  The  majority  of 
these  cases,  like  that  of  those  affected  Avith  pericarditis,  presented  an 
excessively  high  temperatnre  ;  and  iu  three  of  the  whole  number  the 
temperature,  when  undergoing  a  rapid  ascent,  was  arrested  in  its 
rise,  lowered,  and  kept  down  by  the  use  of  the  cooling  bath  or  the 
external  application  of  tlie  wet  sheet  and  ice.  The  temperature  was 
as  liigh  as  from  108*5"  to  111 -G"  in  three-fifths  of  the  cases  (7  in  13) ; 
and  in  the  one  of  those  cases  in  which  the  tcmperatuie  was  the  lowest, 
108*5°,  the  vigorous  use  of  ice-cold  water  withiu  and  ^s'ithout  arrested 
the  me  of  tempemtnre  and  induced  its  permanent  lowering,  followed 
by  the  recovery  of  the  patient.  In  one  patient  the  temperature 
was  checked  at  105*8°,  and  braught  down  by  the  bath;  and  in 
another  the  thermometer  was  at  104*4'  during  tlic  period  of  delirium, 
but  was  not  employed  dining  that  of  coma.  In  foiur  of  the  cases 
the  temperature  was  only  of  a  moderate  height,  being  from  103*9* 
to  1023'';  and  we  may  therefore  infer  that  fully  two-thirds  of  the 
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with  simple  endocarditis  (i>  iu  13)  in  which  the  nervous  aystem 
aflectod.  had  "  hyperpyrexia." 
^w  Twelve  of  the  thiileeu  cases  Lad  delirium,  which  passed  into 
iu  four  instauces,  ended  'ux  convulsive  movements  iu  one,  B^ 
w«9  without  complication  in  five,  was  associated  with  Br  cerebral 
embolism  and  hemiplegia  iu  oue  patient,  and  witli  B^  minute  cerebral 
embolism  and  choi-ea  iu  another.  Iu  one  instance,  in  which  the 
temperature  was  high  (lOo'S"),  there  was  no  note  of  delirium. 

A^  One  of  the  four  cases  in  wliich  delirium  passed  into  coma  was 
a  delicate,  ailing  woman.  On  the  seventh  day  her  temperature  in 
the  morning  was  102**,  but  it  rose  in  the  evening  to  1095',  when 
she  was  comatose.  For  want  of  a  bath,  she  was  taken  downstairs, 
placed,  doubled  up,  iu  a  washing-tiib  containing  water  at  80'  cooled 
to  62',  and  cold  water  was  ladled  over  her  body.  Spasms  soon  came 
on,  which  were  more  and  more  continuous  until  she  was  taken 
out  of  the  bath  in  one  of  them  after  being  theixj  for  forty-five  minutes, 
while  her  temperature  had  fallen  to  lOO'S",  Towards  midnight  she 
was  much  convulsed,  the  teeth  closing  firmly  on  the  lower  lip  and 
drawing  blood.  On  the  tenth  day  the  temperature  rose  to  105•l^ 
ibe  WM  again  put  into  the  tub  for  fifty-eight  minutes,  and  at  the  end 
f  that  time  was  taken  out  in  u  sta-to  of  well-marked  opisthotonos, 
jlich  passed  off  gimluully  iu  about  two  hours,  She  died  uu  the 
day.i 
Three  of  the  four  cases  with  delirium  without  coma  had  high  tem- 
penUoreA,  111'4" — IO80''';  while  in  two  the  temperature  was  com- 
pmtively  low,  1039' — 102*8'.  One  of  the  patients  with  deliriiun 
■ad  high  temperature  was  a  female  servant,  aged  22.  On  the  eighth 
day  of  treatment,  temp.  lt»8-5\  lier  s^nsorium  was  much  disturbed, 
ftod  her  skin,  which  hitherto  had  been  moist  and  sometimes  covei'ed 
witb  evreat,  waa  dry.  Cold  was  used  energetically.  Ice-cold  water 
and  clotlis  were  applied  freely  to  the  body,  and  ice-water  enemata 
we  given  every  half-hour.  In  an  hour's  time  she  breathed  n:iore 
freely,  her  head  was  relieved,  and  the  pulse  ft^ll.  At  half-past 
n  in  the  evening  her  tenipemture  was  ^S'C",  skin  perspiiiug,  laiml 
dear.  txA  she  fdt  like  a  new-born  person.  Two  days  later  she 
np  in  bed,  and  took  foijd  with  uppetite."- 

the  two  cases  with  comparatively  low  temperature  the  delirium 
only  j>resent  daring  the  night.     The  tempei-aturu  was  103U'  in 
daytime  in  one   ot    these    patients,  and    100'4^   iu   the   otiier. 
inents  affectud  four  of  the  thirteen  patients  belong- 
jgw  to  tL  .    ^vilh  endocarditis. 

^Tho  ajffduni.  0/  Uic  joints  was  severe  in  eight  and  was  rather 
MTerc  ill  one  of  the  tluzteen  cases  with  simple  endocanlitis  before 
the  |M.*J-Jod  of  delirium  or  coma;  while  it  was  absent  in  two  and 
B0|  »evere  in  tliree ;  and  its  condition  was  doubtful  in  four  of  those 
during  that  period. 

I  Dr.  Andwwn,  *•  Bartholnmow'*  Ho*pital  Reports/'  x.  84<S. 
*  Vt.  Ufdin^  Archiv  der  UeilkuiKit*.  xi.  487. 
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Penpiratton  was  profiiso  in  five  and  absent  in  one  of  the  cases  of 
simple  endocarditis  bcfarc  delirium  set  in ;  and  it  was  absent  in  two, 
slight  in  one,  probably  profuse  in  one,  and  doubtful  in  two  of  those 
cases  after  the  appearance  of  delirinm,  while  it  was  profuse  in  another 
patient  who  was  delirious  when  admitted  and  whose  temperature  never 
rose  above  102-8''. 


UL — Cases  in  which  there  was  no  Pekicakditis,  Endocajiditis 

BEING  ABSENT  OR  DOUBTFUL,  IX  WHICH  THE  NeEVOUS  SYSTEM 
WAS  AFFECTED,  AKD  THE  TEMPERATURE,  GENERALLY  \^EItY  HIGH, 
WAS  OBSERVED. 


I 


SUMMARY. 


A^  Had  delirium  followed  by  cama^  temp.  Ill  r^l05*8°    .  6 

A*  Had  delirium  followed  by  somnolence^  temp.  106°  ...  2 

E^  Had  delirium  uncomplicated,  temp.  110°  to  ll)0-4".     .     .  10 

Very  high  t^nipeniture  without  delirium,  temp.  110*8° — 106*3"  2 

Twitching  of  limbs,  Lenip,  10:^^ I 


Total 


21 


Twenty-one  cases  had  no  pericarditis,  endocarditis  being  absent  or 
doubtful;  and  the  majority  of  these  cases,  like  that  of  those  with  h 
pericarditis  and  with  simple  endooai'ditis,  presented  an  excessively  fl 
high  temperature ;  and  in  five  of  the  whole  number  the  temperature, 
when  undergoing  a  rapid  ascent,  was  arrested  in  its  rise,  lowered,  and 
kept  down  by  the  use  of  the  cooling  bath,  the  wet  sheet,  or  ice.  The 
temperature  was  as  high  as  from  106''  to  lU'S"  in  three-fifths  of  the 
cases  (12  in  21),  being  kept  down  in  the  one  of  those  in  which  it 
was  the  least  high  by  the  use  of  tlie  cooling  bath.  In  one-fifth  of 
the  cases  (4  in  21),  the  highest  ascertained  tenipeniture  varieil  from 
106"  to  103*4",  and  in  these  the  cooling  bath  was  not  employed.  In 
one-fourth  of  the  cases  (5  in  21),  the  highest  temperjiture  varied 
from  102°  to  100•4^  From  this  summary  it  would  appear  that  three- 
fifths  of  these  cases  of  acute  rheumatism  without  pericarditis,  endo- 
cardititis  being  absent  or  doubtful,  in  which  the  nervous  system  was 
seriously  affected,  had  h}i)erp}Texia. 

Pericarditis  was  absent  and  endocarditis  was  absent  or  doubtful^  as 
we  have  just  seen,  in  twenty-one  cases  of  acute  rheumatism  in  which 
there  was  aflection  of  the  nervous  system  and  the  temperature  was 
ascertained.  ^4^  In  -six  of  those  casus  delirium  gave  place  to  coma,  and 
in  one  of  these  the  delirium  reappeared :  A^  in  two  delirium  jMissed  into 
somnolence.  I^  Delirium  without  coma  was  present  in  ten  cases.  Two 
patients  had  verj'  higli  temperature  without  delirium,  one  of  whotii  wiis 
restless  and  talked  when  asleep,  and  the  other  had  vomiting  ami 
dyspno'a ;  ;ind  in  one  there  was  twitching  of  the  linibs  and  body 
without  delirium,  the  temperature  not  rising  above  102  . 
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A^  The  whole  of  the  six  cases  in  which  delirium  passed  into  coxna 
^ere  fatal.  The  delirium  was  present  in  these  patients  when  the 
fcmperature  varied  from  1022°  to  108-4°.  and  coma  replaced  the 
Belirium  in  five  of  them  at  js.  temperature  ranging  respectively  from 
POS**  to  liO^  The  highest  temperatures  observed  in  these  cases 
iDwaTds  or  at  the  time  of  death  was  from  109'5''  to  111'1°.  In  a  case 
in  which  delirium  gave  place  to  coma  luid  Lhat  again  to  delirium, 
the  temperature  about  the  period  of  coma  was  lO-i"*,  but  eight  hours 
before  death  it  was  105'8°.^ 

The  delirium  was  violent  or  active  in  four  of  these  six  patients, 
three  of  whom  got  out  of  bed  or  tried  to  do  so ;  and  in  two  of  tlicm 
it  WHS  muttering  or  quiet. 

The  duration  of  the  delirium  varied  much  in  these  cases.  In  one 
patient  the  delirium  continued  for  four  days,  in  another  two;  in  one 
it  lasted  four  hours,  and  in  another,  the  most  interesting  of  the  series, 
after  it  was  slight  for  one  day,  it  became  muttering  for  half  an  hour. 
The  dur;itioa  of  the  coma  was  more  constant.  It  lasted  for  fi*om  an 
hotir  to  an  hour  and  a  half  in  four  cases,  and  in  one  for  four  hours, 
while  in  one  there  was  alternate  delirium  and  coma  for  two  days. 

A*  In  two  cases  delirium  passed  into  drowsiness.  One  of  these,  a 
doll,  corpulent  woman,  aged  32.  was  strange  in  manner  (temp.  lOS'i*) 
on  the  eighth  day  after  admission,  and  had  low  miittering  delirium. 
At  2  AM,  on  the  following  night  (temp.  105-3°)  she  awoke  restless ; 
■ltd  at  5  A.M.  (temp.  lOG"*)  she  was  dull  and  somnolent.  She  was  put 
for  twenty  minutes  into  a  bath  at  90*  to  81°.  When  in  the  bath  she 
felt  comfortable,  but  at  length  she  complained  of  cold  (temp.  102"). 
After  this  her  temperature  never  rose  above  104:■7^  she  had  bi'oncliitis 
4ml  pneumonia  for  some  days,  and  finally  recovered. 

I  was  lavoured  by  Dr.  Murchison  with  notes  of  the  other  case  of 
this  class.  A  lady,  aged  35,  stout,  was  attiicked  with  acute  rheu- 
maiism.  At  the  end  of  tea  days  her  joints  were  better,  but  she 
became  sleepless  and  delirious.  Opium,  chloral,  and  bromide  of 
potassium  only  made  her  worse.  Her  pulse  was  108,  weak ;  temp. 
l02'5^  She  gave  un  signs  of  peri-  or  endo-canlitis,  and  had  liead- 
flBbCi  The  full'jwing  is  the  report  of  her  case  tea  days  later : — "  Tlie 
iBOipeiatare  has  been  as  high  as  106^  but  is  now  only  lOF.  She  is 
hnvT  and  drowsy,  but  has  been  very  noisy  and  delirious.  Respira- 
tion la  quick  and  irregular — ccrebnd.  She  swallows  well.  Pulse  04f. 
H«art  teems  still  sound.  Urine  is  made  in  bed.  There  are  bed- 
HKB^  and  fihe  has  some  paiiLS  in  the  joints."     She  died  next  day. 

^  There  was  delirium  without  coma  in  ten  cases.  In  three  of  these 
the  temperature  was  very  high,  being  110"  in  a  fat;d  case;  ami  11^8*2° 
tad  107''  respectively  in  two  that  recovered  after  the  use  uf  the  cool- 
ing faftth;  in  one  of  these  the  temperature,  rarely  above  104*6^  once 
KHB  lo  105%  and  this  case  died  in  spite  of  the  repeated  use  of  the 
Uth ;  while  the  remaining  six  cases  had  the  comparatively  low 
nauDoni  temperatures  respectively  of  104'5'',  1034%  101*2%  1011% 

I  '  I^brrt,  "  Kliuik  dea  acuten  GelcukrhruiuAtiamus,"  p.  55. 
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l01'l^  and  1004** ;  and  of  these  the  first  case  (temp.  104*5*)  and  that 
in  wliich  the  tetnperabire  was  the  lowe8t  (100*4*'),  a  ease  with  Bright 's 
disi'ftse,  died,  while  the  four  otiiers  recovered. 

The  duration  of  the  delirintn  M-as  very  various  in  difiereut  cases, 
having  ended  in  death  in  one  instance  in  two  hours  and  a  half,  and 
being  prolonged  Tsith  interruptions  in  another  for  twenty-nine  d&ys, 
the  high  temperature  being  kept  down  and  lowered  and  the  delirium. 
from  time  to  time  suspended  by  the  cooling  effects  of  a  snccesaion  of 
twenty  baths.  fl 

As  I  have  just  said,  in  two  of  the  three  cases  with  delirium  and  ™ 
very  high  temperature,  the  temperature  was  kept  in  check  by  the 
cooling  batlu     One  of  these  cases,  a  youth,  on  the  morning  of  the 
fourth  day  of  treatment,  muttered  to  himself  but  could  be  roused, 
temp.  107-8°,  and  at  7,45  temp.  108*2^.     After  being  half  an  hour  ia 
a  bath  at  7fi'',  his  temperature  vrss  101**,  and  half  an  hour  later  OS'S", 
when  he  fell  asleep,  and  awoke  in  a  perfectly  conscious  state.     In  the^ 
evening,  a  second  bath  again  lowered  the  temperature  from  105'8^  to  " 
98^,  when  he  perspired  freely  and  slept.    After  this  the  temperature 
never  rose  above  99*8*,  and  he  recovered.*    Tlie  second  case,  a  woman, 
with  a  tempei-ature  of  107*,  was  put  into  a  bath  at  90°  cooled  to  42". 
Her  temperature  was  lowered  to  07•5^  and  her  mind  became  clear.* 

One  patient,  a  nian,  who  had  been  a  free  liver,  presented  throughout 
from  time  to  time  profuse  s^veating,  variable  delirium,    tremor  of 
hands,  subsultus,  and  Switchings   of  the  feice,  and  a  temperature 
varying  from  104*4''  to  106*4^     The  use  of  the  cooling  bath  invari- 
ably lowered  the  temperature,  restored  the  patient  from  a  state  of 
delirium  to  one  of  consciousness,  and   caused  a  subsidence  of  the 
other  nerve-symptoms,  tremor,  subsultus.  and   facial  spasms.    This 
condition   lasted   for  twenty-nine  daj's,  during  whicli  time  twenty      > 
hatha  wei-e  employoil,  fire  of  them  in  one  day  for  a  coml)ine<l  periodfl 
of  over  ^vfi  hours,  and  the  patient  finally  died,  the  temperature  afc" 
the  instant  of  death  being  104'2°.» 

Among  the  six  cases  with  delirium  in  which  the  tem])erature  was  not 
veiT  high,  vaiying  from  104'5*'  to  lOO^'',  two  died  and  four  recovered. 

One  of  thenti  cnses,  -vnth  a  temperature  of  103*5**,  was  a  great  beer- 
drinker.  His  hands  were  tremulous,  he  wandered  during  the  day, 
was  very  noisy  towards  the  evening,  when  he  screamed  out  much,  con- 
tinued in  a  state  of  variable  delirium  for  fourteen  days,  and  finally 
recovered.* 

The  highest  temperature  observed  in  the  four  remaining  cases  with 
delirium  was  101 '4"  and  100'4'^  resi>ectively.  Two  of  them  had  albu- 
men in  the  urine,  and  the  other  one  had  obstinate  diarrhoea,  and  wm 
delirious  when  tlie  diarrhoea  was  checked 

There  were  three  cases  of  hyperpyrexia  in  whicli   thure  was  no 

'  Di.  Wetyrr,  Clin.  Roc.  Tmna.  v.  186. 
«  Sir  WiUiiiui  UuJl.  Laiurt,  1872,  ii.  602. 
^  Dr.  OiwDhow,  Clin.  Soc.  TrniiB.  vi.  7. 
*  Dr.  Johiuoo,  Lancet,  IW,  I 
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deliritini.  One  of  these  'wtui  a  man  whase  temperature  rose  to  106"3°. 
He  bad  jtnviously  been  dt^^f  and  wry  restless.  Under  the  influenoe 
of  ft  c^x)Uug  bath  his  temperature  fell  to  101'8^  and  later  to  yO-S". 
Aftvr  the  ^th  hia  deafoess  left  him,  and  he  did  welL'  Another  case, 
a  vonian  aged  24,  vrtssK  suddenly  seized  witli  dyspncea  and  vomiting, 
wliii'li  w>utinued  until  death;  a  short  time  l>cfore  wluch  event  her 
M-e  was  110'8^.« 

! iy.  Choreiform,  wnd  Tctantform  MovemtrUs. — Twitcliings 
were  jiresent  in  four  of  the  twenty-oue  cases  that  form  this  group,  in 
whicli  there  was  no  purieanlitis  and  endocarditis  was  absent  or 
dcrabtfuL  The  twitchings  affected  the  body  in  one  instance,  the  limbs 
and  features  in  another,  the  muscles  of  the  face  for  a  long  period 
in  another,  whenever  the  temperatui-e  rose  ;  anrl  in  a  fourth,  the 
tatinw  occasionally  twitched  with  a  sardonic  grin.  In  one  cane  the 
pattMit  was  restless  and  moved  his  arms  about;  but,  perhaps  with 
dds  exception,  there  were  no  notalde  choreilbrm  or  tetaniibnn  move- 
iiient>i  in  any  of  the  cases.  In  two  cases  there  was  tremor — in  one, 
of  the  trunk  and  limbs,  in  the  other,  of  the  hands. 

Twitclung  movements  were  present  in  foitr  of  the  twenty-six  cases 
with  |>ericarditis,  in  one  of  tlie  eleven  cases  with  simple  endocarditis, 
mid  aa  wc  have  just  seen,  in  four  of  the  twenty-one  cases  in  which 
ti>ere  wn3  no  pericarditis  and  endocarditis  was  absent  or  doubtful. 
T  ■  movements  were  therefore  disti'ibuted  in  neaiiy  equal  ]>ro- 

p.Hfcj-..i*  *ii  those  three  groups  of  cases,  and  M'cre  therefore  not  due  to 
fwriirnHi*'"  Twitcliiugs  were  present  in  eight  cases  with  h^-per- 
l^iexi  '  il  is  tlierefore  proljable  that  they  were  associated  with  the 
Wy  h,  j.^rature.     This  is  liome  out  by  a  case  of  Dr.  GreenlioM-*8, 

fai  which  i  '^  cajue  on,  and  were  again  and  again  renewed  when 

Uw  ieini>t-i  '  k;ame  very  liigh,  and  were  again  and  again  almost 

arqniti!  suspended  by  the  cooling  batli. 

In  th*>  remaining  case  with  twitchings.  a  man  who  was  under  my 
an.%  the  temitomture  was  never  aUive  102^  On  the  fifth  day,  temp, 
li;i«i-L'  '  '  '  muscular  t\ntching8  all  over  the  botly,  which  continued 
tur  ft»  .  ys,  and  reappeared  on  tlie  twenty-eighth  day.      There 

WIS  allmiuf-u  in  the  urine  on  both  occasions  when  the  twitchings 
win*  jires**nt.     His  recoveiy  was  slow. 

1  h'  re  uere  cliureiffirm  or  tetaniform  symptoms — or  both — in  seven 
•i  liic  twenty-four  caaes  with  pericarditis,  but  in  only  one  of  the 
•(*»vi'D  Cii*f*»  vWth  simple  endocarditis,  and  in  none  of  the  twenty  cases 
ta  which  there  was  no  pericarditis,  endocanlitis  being  absent  or  doubt- 
fuL  The  rjuufltion  how  far  the  choreiform  and  tetaniform  movements 
«knrreil  in  tht-^o  cases  was  connected  with  jtericarditis  will  be  con- 
nAtit^  when  y*'*:  review  the  larger  series  of  cases  of  acute  rheumatism 
and  without  |>ericarditis  in  which  the  temperature  was  not 
»".ffvTved. 

The  ^f^etion  of  tke  joints  during  the  early  period  of  the  discofie 

*  I>T,  H.  Thoinpaon,  Slediml  Timet  nJirf  OaseUff  1578,  i.  269. 

•  Dr.  Ogle  t*mcti,  1870,  ii,  1S4. 
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vroB  severe  in  ten,  and  moilerately  so  in  Q\e  of  the  tM'enty-one  cases 
iu  which  there  was  no  jMiricjirditis  and  endocjirditia  was  absent  or 
doubtful.  Tlie  affection  ol  tlie  joints  was  more  severe  before  than 
(hiring  tlte  delirium  or  other  affection  of  the  nervous  system,  in 
all  but  three  cases,  in  wluch  tlit;  joiiit-alfection  was  equiilly  severe 
during  the  two  periods.  In  two  of  these  three  exceptional  casea  the 
temijerature  never  rose  above  102*',  in  one  of  these  the  delirium  was 
oidy  present  during  the  night,  and  in  the  other  there  was  no  delirium, 
but  twitchings  were  present  for  a  short  time  duriu<r  tlie  early  duy^H 
of  the  illness.  ^| 

Perspiration, — The  state  of  the  skin  is  descrilied  in  one-half  of  the 
cases  belonging  to  tliis  group  (10  inl^i),  and  all  of  tliese  had  profuse 
perspiration  before  the  nervous  system  l»ecame  afle.et^*d.      In  seven  ni 
those  cases  there  was  either  no  perspinition,  or  it  was  much  lessenec^H 
during  the  period  of  delirium.     In  that  case,  pei-spiration  was  equalljfl 
copious  thning  the  two  periuds.      In  three  of  tliese  cases  the  skin, 
which  had  l>een  persiiirin;^  ])rortise!y  before  the  excessive  rise  <d'  tem- 
perature, and   the  occurrence  of  delirium,  was  lntt  and  dry  when  tlie 
temperature  was  110°  to  1111^;  coma  was  present,  and  death  au-^ 
proached.     These  clinical  facts  eon-espond  with  those  which,  as  wi|^| 
have  already  seen,  oet^urred  in  the  analogous  cases  affected  with  peri^^* 
carditis.     One  of  the  cases  in  which  there  was  no  affection  of  tlie 
heart  was  observed  l»y  Mr.  Anderson  night  and  day.     This  patient,  of 
a  nervous,  exoitjibh^  U'lapeniment,  u  labourer,  aged  29,  had  a  hot,  dry 
skin,  and  ramliled  <lurin;^'  the  night  for  four  succeeding  night^s ;  but 
during  the  three  inten*euing  days  his  skin  was  covered  wltli  a  profuse- 
acid  perspiration,  and  his  mind  was  unaffected.     On  the  morning  a|H 
tlie  fourth  flay  his  nuuuier  was  wihi  ami  excitable,  not  unlike  that  Of^* 
a  patient  in  tiie  early  stagi^  of  lielirium  tremens,  anil  his  skin  was  hot 
and  ilry,  ami  covered  with  a  miliary  eruption.     After  a  bath,  he  spnmg 
out  of  bed,  ran  into  the  gi'i minis,  and  struggled  violently.     His  tem- 
perature at  that  time  was  107^  and  later  in  the  evening,  ten  minutes 
before  liis  deatli,  it  was  11U'3\ 

Dr.  Greenhow's  case,  already  referretl  to  at  i^ge  261,  offers  a  contiust 
in  some  respects,  but  not  in  othei's,  to  Mr.  Anderson's  case.  In  this 
man,  perspinition  was  al>senL  with  delirium  at  a  temperature  of  lu4'8*, 
and  was  absent  without  deliriiim  after  the  Iwth  at  lOO^"",  and  was 
present  aftenvanls  with  obscured  intellect  and  intermediate  tem- 
peratures. 

Perspiration,  which  is  not  present  at  onlinary  temperatures,  is 
dewl  an  index  of  the  iutenial  production  of  great  lieat,  and  a  safet 
valve  for  o^nynng  away  a  large  portion  of  that  heat.     "When  pe] 
spiration  lakes  place  from  an  exposed  skin  in  a  dry  air — in  iut»ti< 
— its  eva|M»ritiou  tends  to  keep  down  the  hejit.     In  these  patients, 
however,  lying,  ns  they  do,  in  their  own  perspiration,  coven^d  by  Ited- 
clothes,  in  a  .stUl  ail'  satumtal  with  moistnlx^,  evaj»omtiun  can  do  coi 
panxtively  little  towards  cooling  the  iMxly. 

We  must  look,  then,  to  some  other  influence  than  eva2>orat]ou 
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for  the  couliiig  efTect  of  perspiration  in  Jicuk^  rlietumitLsiu. 
SucTi  an  influence  we  find  in  tbe  welling  out  of  hot  liquid  from  eveiy 
of  the  body — a  liquid  charged  with  a  portion  of  the  surplus  heat 
lemtetl  by  the  rapid  combustion  or  clisint'egratioij  of  the  internal 
ntlnre-s  in  that  disease.  It  is  self-evident,  that  if  the  temperature 
lh«  Iwdy  l»e  103"  or  104°,  the  fluid  poured  out  fix»m  the  body  must 
have  a  temperature  of  IDS'"  or  104",  and  that  this  fluid  during 
ly  universal  expulsion  luuat  caiTy  away  n^ith  it  a  con'espontling 
»portion  of  the  heat  generated  M*ithin,  and  so  tend  to  keep  down 
temperature  of  the  whole  of  the  structures  that  compose  the  body. 
If.  on  the  other  hand,  the  sldn  is  dry,  the  chemical  heat  generated 
the  rapiilly-chan<^Hng  tissues  tends  not  to  escnpn,  and  maybe  stored 
in  accumulating  quantities  in  the  blood  and  the  tissues,  with  the 
feet  of  producing  an  excessively  high  temjierature,  or  "  liypeipxTcxia." 
lir^nraiwn. — I  have  not  made  an  analysis  of  the  rate  of  respira- 
tion in  cases  of  acute  rheunmtism  with  affection  of  the  nervous 
«y!<tem.  with  and  without  high  temperature.  One  well-obsened  and 
vr«  ll-treated  case  of  hT.'perpvTexia  is  sufficient  for  our  present  purpc)se, 
ich  is  to  illustrate  the  influence  of  an  excessively  high  temperature 
tbo  JKHly  on  the  one  hand,  and  of  the  cooling  of  that  Imdy  on  the 
\  un  the  fmjuency  of  respiration.  In  Dr  Wilson  Fox's  case, 
Rw«i1y  related  at  ]»age  257,  when  the  temperature  of  the  body  was 
the  patient  was  delirious,  and  the  respiration  was  45  in  the  minute, 
.  ulit'U  the  patient's  body  had  l>een  cctoled  down  by  the  bath  to 
*,  the  mind  was  clear,  and  the  respiration  was  20  in  the  minute. 
It  18  evid<*nt,  therefore,  that  during  hyiwMTiyrexia,  the  cooling  efifect 
fftspiration  is  stimulated  U»  its  liighest  degree  by  the  oxceasive 
of  the  body,  but  that  this  cooling  effect  is  quite  inadequate  to 
dovn  the  temperature  of  the  body  below  that  of  hyperpyrexia. 


There  were  some  conditions  common  to  the  three  seta  of  cases — 
thfiM  HAraely  with:  1.  pericarditis;  2,  simple  emlocarditis;  3.  without 
irditis,  endocanliiis  being  absent  or  doubtfid — and  I  shall  now 
notice  those  conditions. 

te$8m8S  affected  a  consideml)le  ])roportiou  of  the  patients  before 

iTTO.nce  of  deliriunt    Six  of  the  twenty-seven  ciises  with  pericar- 

;  ihute  of  the  thirteen  cases  ^*ith  simple  endocaniitis ;  and  ten  of 

twenty-one  cases  that   had   no  })ericarditi3,   endocarditis   being 

or  dnnliifub  were  thus  affecled  with  restlessness. 

A  iiiiyt''  on  or  sudamiua  appeanjd  in  a  considerable  mmilier 

■f  the  ca.^.  t  h  >ticed  in  twelve  of  the  twenty-seven  cases  with  peri- 

'  iiin  ;  in  Three  of  the  thirteen  cases  with  simple  endocarditis  ;  nnd 

■1  •  of  the  twenty-one  cases  in  which  there  was  no  pericarditis 

arditis  was  either  absent  or  doubtful 

■      '     '  'ciion  of  urine  t<:K>k  place  in  a  few  of  the  cases,  at 

at  rise  in  temi>emtnre.     The  urine  was  very  abun- 

iff--  liitM'  eircuinstances  in  three  of  the   twenty-seven   c;ise9 

^j„,        itift  ;  in  three  of  the  thirteen  cases  with  sim2>lc  ewdocar- 


270  A  SYSTBM  OF  MEDICINE,  ^^^H 

ditis ;  and  in  two  of  the  twenty-oue  cases  iu  wliicli  there   ivas  ofl 
pericarditis,  oudocarditis  being  either  absent  or  doubtful  I 

Diarrhceat  sometimes  profuse  and  offensive,  was  present  when  thj 
temperature  was  very  high  in  seven  of  tlie  twenty-seven  cases  with 
jHiiicarditifl ;  iu  four  of  the  thirteen  cases  with  simple  endocarditis ; 
and  in  five  of  the  twenty-one  caaes  in  which  tliero  waa  no  pericar- 
ditb,  and  endocarditis  was  either  absent  or  doubtfid.  ■ 

Ezcess-Lvcl }/  hi'jh  Umperature  or  "  hypcrpi/rc^icL  "  in  acute  rlieuujatism 
witli  and  without  pericarditis.      We  have  just  seen  that  in   sLxty- 
one  oaaes  of  acute  rheumatism  in  wliich  die  temperatui'e  of  the  patient 
was  observed,  the   nervous  system  was  affected,  and  we  shall  now 
enquire  how  many  of  them  presented  an  excessively  high  temperatui 
and  what  waa  the  influence  of  pericarditis  in  those  cases  of  hypei 
pyrexia.     The  t<3mpcrature  was  excessively  hi;;h,  ranging  from  106'8* 
to  lll'l^'  in  thirty-ono  of  those  sixty-one  cases,  and  waa  arrest 
during  ita  rise  when  it  was  at  from  IDS'*  to  1UC3^  by  the  use  of  tb 
cooling  bath,  or  cold  externally,  iu  six  cases.     In  three  of  those  si 
cases,  the  tendency  of  the  tc'mporature  to  rise  was  great,  but  in  thi 
of  them  it  was  not  so.     The  teniperatui-e  was  not  observed  during  th< 
period  of  coma  or  the  last  hoius  of  life  in  three  fatal  cases  in  whi( 
the  temperature  was  104"0^  10-18',  and  105*8^  respectively  wt  x\ 
time  of  the  last  observation,  and  1  consider  that  these  three  cases  audi 
three  of  the  six  in  which  the  high  temperature  was  kept  in  check  bj 
the  bath,  ought  to  be  added  to  the  thirty-one  cases  iu  which  ihi 
temperatui'e  was  very  high,  tlius  bringing  up  the  number  of  thos 
with  "  hyperp>Texia,"  to  tliirty-seven  of  the  total  number  of  sixty-oi 
cases.     Thus  estimated,  we  feud  that  seventeen  of  the  twenty-sev( 
cases  with  pericarditis,  nine  of  the  thirteen  with  simple  cndocardil 
and  eleven  of  the  twenty-one  without  pericarditis,  endocarditis  beinj 
absent  or  doubtfuJ,  either  had,  or  were   threatened   with,   "  hvper-1 
pyrexia."     Among  these  thirty -seven  cases  of  hyperpyrexia,  one  had 
coma  without  delirium,  twenty-one,  delirium  followed  by  coma,  or,  iii 
one  instance,  stupor,  two,  delirium  with  con\*ulsive  movements,  teUp] 
uncomplicated  delirium,  and  three  had  neither  coma  nor  delirium. 

The  case  of  simple  coma,  and  all  but  one  of  the  twenty-one  casetj 
in  which  delirium  passevl  into  coma,  were  affected  with  actual  (IS) 
tlireatened  ifi)  h}7>crpyrexia.      The  temperature  observed  soon   iv 
above  100^  in  tluee  cases  with  delirium  and  stupor,  but  iu  one 
these  it  was  kept  down  and  lowereil  by  the  cooling  bath,  while  i\ 
both  the  cases  which  ended  fatiilly  with  conviUsive  movements,  il 
temperature  was  very  high.     Of  the  twenty-four  cases  with  uncom- 
plicated delirium,  only  two-fifths  had  hj^erp^xexia  (10  iu  :i6). 

Coma  preceded  by  delirium  is,  as  we  have  just  seen,  the  ty])ica] 
effect  of  rheumatic  hyperpyrexia,  and  one-half  of  those  with  hypcr- 
pjTCxia  and  coma  preceded  b^'  delirium,  had  pericanlitis  (10  iu  20)k 
From  these  clinical  facts  it  would  appear  that  hyperp^Texia  attacked 
cases  of  acute  rheumatism  almost  as  frequently  when  they  had  peri* 
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when  they  were  not  so  nft'ected  (17  in  27  with  pericarditis, 
^without  pericarditis).  When  we  (xmnider  that  pericarditis 
usually  altackfi  only  one  in  every  live  or  sLx  cases  of  acute  rheimia- 
tiam,  we  nmst  multii)ly  the  cases  of  pericarditis  with  hyperpyrexia 
by  five  or  six  if  we  would  make  a  parallel  comparison  between  those 
easea  with  pericarditis  and  those  without  it  It  would  appear  from 
this  that  the  presence  of  pericarditis  in  a  case  of  acute  rheumatism 
increases  the  chance  of  the  occurrence  of  hyj>erp}Texia  with  delirium 
and  coma>  in  the  proportion  nf  four  or  five  to  one.  An  important 
case  successfully  ta-eated  by  Dr.  AVilson  Fox  by  the  cold  bath  had 
periciuditis  in  its  worst  form.  The  duluess  or  percussion  over  the 
ngion  of  the  pericardium  filled  the  whole  left  front  of  the  chest  from 
spex  to  base  In  that  case  the  tendency  to  the  renewed  excessive  rise 
of  temperature  after  it  had  been  brought  down  again  and  again  by 
the  *M>ld  batli,  the  ice-bap,  or  the  wet-pack,  continued  until  the  seventh 
n  the  ]«ricardial  dulness  fell  to  the  fii-strib  mid-sternum,  and 
iicy  to  the  increase  of  temperature  lessened.  It  is  a  clinical 
tlict  that  liere  the  renewed  rise  of  temperature  continued  so  long  as 
fte  pericarditis  was  severe,  and  gave  way  when  the  pericarditis  gave 
way.  and  it  is  probable  that  the  continued  severity  of  the  pericarditis 
bad  an  influence  in  keeping  up  the  tendency  to  the  rise  of  tempera- 
titz«L  It  must  however  not  be  lost  sight  of  that  as  a  nde,  cases  of 
acute  rheumatism  with  pericarditis  are  in  all  respects  woi-se  than 
those  ■without  it,  and  that,  not  only  at  the  time  of  the  pericardial  in- 
iammsliun,  but  usually  also  before  it.  It  becomes  therefore  a  question 
whether  or  not  the  same  severity  of  the  acute  rheumatism  itself  that 
kSDO^t  the  pericarditis  into  existence,  brought  also  the  excessively 
hi|)i  temperacorc.  with  it-s  attendant  delirium  and  coma  into  existence, , 
the  two  aifectiotis  bein^r  aiUUated,  and  due  to  a  common  cause. 

Ihs  occurrcucL*  of  a  high  temperature  of  the  body  in  cases  of  acute 
AeUBUitiiim,  corresponds  in  essential  features  with  the  high  tempera- 
twc  oboer>-ed  in  sun-stroke,  in  certain  exceptional  cftses  of  tetanus, 
mi  in  injaries  to  the  cervical  portion  of  the  spinal  marrow.  In  sun- 
<roke  the  temperature  varies  irom  112°  to  105*5',  the  skiu  is  hot  and 
4nr,  oonia  supervenes,  preceded  occasionally  by  delirium,  and  death 
Uods  to  ensue  unless  the  temperature  of  the  body  is  lowered  by 

Hie  tcouperature  in  tetanus,  though  variable,  does  not  as  a  Tule  rise 

a  ▼erj'  pi-eat  heights     Wtindorlich,  however,  gives  a  case  in  which 

attained   lo  44*75    C.  (112  55''  F.)  Itefore  death.*    This  instance 

kbU*(i  in  all  its  main  features  the  cases  of  liyi)eri>)Texia  in  acute 

The  patient.  l>efore  the  time  of  the  fatal  rise  of  heat, 

very  rastlKBS  ;  had  profuse  perspiration  and  an   ubuu<lnnt  rniliarr 

ia«h;  them  came  on  delirimn,  niglit  trembling,  contnicted  pupib,  and 

*  Dr.  Lrrtfk,  "  Prnxwylvmna  Ho«rinfal  Rqwrt*,*'  1868,  p.  3 
LmSVW  as  pTTtxui,  Brit  AK'd.  .Tniinml,  1871,  I.  302  ;  Dr. 
IwiiUr  -Sritam  «f  Mrdicinc/'  IL  128. 

*  ViwMkk  Archhr  dvr  UcUktmde,  U. 
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death.  Wiinderlich.  without  giving  any  reason  for  it,  g:ive3  the  name] 
of  rheumatic  tetanus  to  another  but  less  extreme  case  of  the  same{ 
kind. 

Injury  of  the  spinal  cord  from  the  fourth  to  the  sixth  cervical 
vertcbm  from  fracture  or  caries  of  the  spinal  column   ha.s   induced  an 
excessively  hi.uh  temperature  in  several  cases  published    since   thej 
first  observation  to  that  effect  by  Sir  Benjamin  Brodie.^     The  symptoms 
in  these  cases  closely  resemble  those  of  hj'perp^Texia  in  acute  rheu-j 
nmtism,  but  in  only  one  of  them  was  it  stated  that  the  tiual  and  fatal' 
coma  was  preceded  by  delirium.    One  of  Dr,  Hermann  \Veber*s  two  cases' 
was  a  youth,  who  could  walk  supported,  but  hke  i\  <lrunken  man,  ami 
could  move  his  anus  tweuty  minut4?s  after  the  accident,  which  caused 
fnicture  and  incomplete  dislocation  of  the  third,  fourth,  and  fifth  cervi- 
cal vertebne.     lie  voided  urine  fretjuently  and  in  gi*eat  quantities.     An 
hour  after  admission  his  temperature  was   lOO^".     Two  hours  and 
a-half  after  the  accident  he  pa.ssed  litjuid  motions  tmconsciously,   had 
occasiomil  con\nil5ive  t^^itches  in  the  arms  and  lej^s,  liis  skin  was 
sli;.;htly  moist  and  hut,  and  his  temperature  was  lOy-58^.    Four  and 
a-half  boui-s  after  the  accident  there  was  complete   coma,  and  his 
tempeiuture  was  IIT,  and  it  was  lir2**  at  the  time  of  death,  eight 
hours  after  the  accident.* 

Dr.  Burdon  Sanderson,  who  has  favoured  me  with  the  use  of  th< 
manuscrij)t  notes  of  liis  lectiu-es  delivered  at  Manchester,  j^ves  aa^ 
account  of  experiments  made  by  him  in  which  the  cervical  portiottj 
of  the  spinal  cord  was  injured.     He  found  that  there  was  no  increasel 
of  temperature  for  two  hours  after  the  injury  to  the  cord,  hut  that  at 
the  end  of  that  time  it  bejjjan  to  rise  and  to  rise  rapidly,  attaini] 
a  ver>'  gi-eat  elevation.  42°  C.  or  lOVG"  F..  or  hitjiier  than  that  of  feveS 
Dr.  Buitlon  Sanderson  considers  that  this  experiment  shows  conclusivt 
ly  that  the  process  of  which  tlie  higlier  temperature  is  the  outcome, 
must  consist  in  a  frradual  modification  of  tlmse  processes  on  which 
heat  production   depends,  must  have  as  wide  a  localisation  as  they. 
and  cannot  therefore  be  attributed  to  any  sudden  interruption  of  the 
relation  between  the  centre  and  the  periphery  of  the  ner\'ous  system. 
These  experiments  correspond  remarkably  with  Dr.  Hermann  Weber's 
case  just  reported. 

Cases  in  which  tlu  temperature  of  the  tody  was  below  ih-at  of  hyper- 
pyrexia.— ^We  have  just  seen  that  of  the  sixty-one  cases  of  acute  rheu- 
matism associated  with  affection  of  the  nervous  sj'stem  in  which  thej 
temperature  -was  observed,  in  thirty-seven  there  was  actual  (31) 
threatened  (6)  "  hyperpyrexia."     In  the  remaining  twenty-four  c( 
the  maximum  temperature  of  the  body  observed   in  the   differei 
instances  varied  from  D9*3°  to  106*3°  temp.     Ten  of  the  twenty-sevi 
cases  "With  pericarditis,  four  of  the  thirteen  with  simple  eudocanlitij 
and  ten  of  the  twenty-one  without  pericarditis,  and  in  which  endi 


'  Sir  Bngunin  Brodie,    Med.  Cbir.  Tmn«.  xx.  US;    Rtniiekc,    Bt>rliDer  Riii 
Wrtrterliuch,  166(1,  113,  301  ;  Billroth,  An:liir  fuv  Klin.  Chirurgie  LunKenbeck,  ii. 
«  Dr.  Hermann  Welxrr,  Clin.  Sot.  Trauft.  I.  163. 
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carditis  was  absent  or  doubtful,  belong  to  this  group  in  which  the 
temperature  was  not  excessively  high.  In  twelve  of  these  twenty- 
one  cases,  the  maximum  temperature  varied  in  the  different  cases  from 
103"  to  100%  and  in  nine  of  them  from  99-3°  to  102-8°. 

A  considerable  proportion  of  those  wlio  were  attacked  with  delirium 
at  comparatively  low  temperatures  were  either  habitual  drinkers,  oi* 
of  a  nervous  temperament,  or  had  been  subject  to  anxieties  and  priva- 
tion, or  to  lowering  diseases,  or  had  received  injuries  affecting  the 
nervous  system,  and  in  several  of  those  cases  the  aififection  was  closely 
allied  to  delirium  tremens ;  several  such  cases  occurred  among  those 
affected  with  pericarditis.  This  was  so  in  Dr.  Southey's  two  cases 
with  pericarditis,  referred  to  at  pages  257,  258,  in  Dr.  Greenhow's 
case,  piven  at  page  258,  in  Dr.  AI urchison's  two  patients,  quoted  at 
page  265,  and  in  a  patient  of  my  own. 

To  these  must  be  added  the  case  with  which  Dr.  Southey  favoured 
me  since  the  above  was  written,  given  at  page  258,  and  two  of  Dr. 
Andrew's  cases. 

Most  of  these  cases  had  pericarditis. 

Cases  of  Acute  Rheumatism  with  Affections  of  the  Neuvous 
System  in  which  the  Temperature  of  the  Body  was  not  observed. 

There  were  119  cases  of  acute  rheumatism  with  affections  of  the 
nervous  system  in  which  the  temperature  was  not  observed.  Of  these 
65  had  i>ericarditis ;  16  had  simple  endocarditis ;  and  38  were  free 
from  pericarditis,  endocarditis  being  absent  or  doubtful. 
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SUMMARY  OF  CASES  OF  ACUTE  RHEUMATISM,  WITH  AFFECTIONS  OF 
THE  NERVOUS  SYSTEM,  IN  WHICH  THE  TEMPERATURE  WAS  NOT 
OBSERVED. 


A^ — Coma  without  delirinm  or  convulsions 

A' —    ,,      with  convulsions 

A^ —  „  preceded  by  delirium  .... 
A* — Stupor  preceded  by  dulirium .... 
A —  Had  Coma  or  Stupor.     Total  .    .     . 

Had  Semi-consciousness 

ft^ — Delirium,  uncomplicated 

B* —       „        passing  into  temporary  in- 
sanity   

„         with  chorea  or  choreiform  [ 

or  tetauiform  symptoms  ( 

„        Total     

Jff* — Delirium,  with  chorea  and  choreiform  ) 
movements,  not  including  those  > 
with  temjKjrary  insanity    .     .    .      ) 

B* — Delirium  with  tetanifonn  loovemcnta, 
not  including  those  with  temitorary 
insanity 

B — Delirium  without  Coma.    Total    . 

Delirium.    Totals  (including  those  with 
cuma) 

/!.** — Chorea  without  delirium    ,     .     .     . 

C* — ^Choreiform  movements  (jactitation), 
without  di'lirium 

C — Tetaniform  symptoms,  without  deli- 
rium  

/>- Had  slight  fit 

^— Had  Embolism,  hemiplegia    .     .     . 

F — Had  Paraplegia 

O — Had  agitation  and  prostration     .     . 

TufAL       


With 
Pericar- 
ditis. 


10 


43 


48 


65 


Simple 

KiHlouar- 

(litis. 


O 

13 
13 


1 
16 


NoPerfp., 
Endorard. 
absent  or 
doubtful. 


14 


14 


21 
31 


1 
38 


Total. 


25 


77 
92 


1 
1 
2 
1 
119 


I. — Cases  affected  with  Pericarditis. 

There  were  sixty-five  cases  of  aoute  rheumatism  with  pericarditis, 
in  which  the  nervous  system  was  affected.  (A.)  Ten  of  these  had 
coma,  of  which  (A\)  three  had  uncomplicated  coma ;  (A^,)  two  had 
coma  with  convulsions ;  and  (A^)  in  five  the  coma  was  preceded 
by  delirium.  (B.)  Forty-three  cases  had  delirium  without  coma  ; 
of  these  (B\)  twenty-one  had  uncomplicated  delirium,  one  of  which 
had  "  fiyniptoms  of  inflammation  of  the  brain,"  and  one  apparently 
Lad  pyaemia ;  (B*,)  sixteen,  of  which  five  had  choreal  or  tetaniform 
iKyiiiptoms,  had  temporary  insanity,  lasting  from  two  weeks  to  three 
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months,  or,  in  three  instances,  insanity  was  cut  short  by  death ;  (B*j 
four  had  chorea  or  choreiform  movements,  and  (B*,)  two  had  tetania 
form  oymptoms  withmit  leinijorary  insanity.     (C*.)  Ei;;ht  of  the  casi 
had  chorea  or  chortiifovm  movements,  and  (C*,)  two  had  tetaniform 
symptoms  without  delirium.     [D.)  One  of  them  had  a  slight  fit  witi 
ptosis. 


II.— Cases  affectkd  \yiTE  Simple  Endocarditis. 


1 


There  were  sixteen  cases  of  acute  rheumatism  witli  simple  endo- 
carditis, in  ^s•hich  the  nervons  system  was  affected^  exchiding  cases  of 
ordinary  cliurea,  but  including  cases  of  chorea  rapidly  fatal,  or  with^ 
delirium.  jH 

(A-.)  One  of  these  cases  had  coma  with  convulsions,  associated  wittt" 
acute  Bright's  disease  from  embolism.  (A'.)  One  had  delirium  end- 
ing in  coma,  with  emboli.sm  of  the  minute  cerebral  arteries.  (B.) 
Twelve  of  th(3m  had  dtdirinm  without  coma,  of  these  (B',)  seven  had 
uncomplicated  deliiium ;  and  (B-,)  five  passed  into  a  state  of  tem- 
porary insanity,  lasting  from  three  weeks  to  four  months.  (C.)  One 
had  chorea  ending  rapidly  in  death.  (E.)  One  had  embolism  with 
hemiplegia.  ^h 


III— Cases  in  which  tueke  was  no Pehicarditis  and EsDOCARDms 

WAS   ABSENT   OR   DOUUTFUI^ 

There  were  thirty-eight  cases  of  acute  rheumatism  without  peri- 
carditis, endocarditis  being  abs*nit  or  doubtful,  in  which  the  nervous 
system  was  affected,  exclusive  of  cases  of  ordmary  chorea.  (A.)  Twelve 
of  these  had  coma  or  stupor,  of  which,  (A\)  two  had  uncomplicated 
coma,  (A^)  two  had  coma  with  convulsions,  (A*,)  in  eight  the  coma 
was  preceded  by  delirium  ;  and  tliere  were  also  (A*,)  two  cases  in 
wliiidi  delirium  passed  int«t  stupor.  (B.)  Twenty  of  tlie  cases  had 
delirium  iucluding  two  with  "cerebral  rheumatism,"  and  one  that 
had  pus  in  the  pia  mater;  of  these  (B\)  fourteen  had  uncompli- 
cated dtdirium  ;  (B^)  five  passed  into  temporary  insanity,  two  ot 
which  had  chorea  also;  (B',)  one  had  chorea;  and  (B*,)  one  had 
tetanic  spo-sms.  (F.)  Two  of  the  cases  had  paraplegia.  (G.)  One  of 
the  cases  had  agitation  and  prostration  ending  in  rapid  death. 

A. — Coma. 

I. — Cases  with  Pericarditis,  A^ — Uncomplicated  Corner — Three 
cases  with  Pericarditis  had  coma  without  convulsions  or  delirium, 
all  of  which  proved  fatal 

A*. — Coma  with  Convuhions, —  In  the  two  cases  of  coma  with 
convulsions,  death  was  speedy. 

A**. — Cofna  preceded  by  Delirium. — Four  of  the  five  cases  in  which 
delirium  passed  into  coma,  died  ;  and  one  recovered.  One  of  the 
cases  passed   rather  into  stupor  than  coma.    The  duration  of 


PERICABDlTIfl 


S83 


coma  in  these  coses  wus  variable  and  uncertain,  and  that  of  the 
deliriuui  lasted  for  from  one  fir  two  uij^hts  to  nine  or  ten  days. 

II. — Cases  v.ntk  Simpie  EnriorardUis.  A^. — Cojria  unth  Conmd- 
$i07%s. — One  fatal  case  of  noma  preceded  by  convulsions  bad  simple 
endocarditis  witli  embolism  of  the  sideen  and  kidneys,  the  coma 
and  convulsions  being  evidently  associated  with  acute  Bright's 
disease.* 

1 1 1. — Cajt€s  mthout  Peritardilia,  Endocarditis  hting  absent  <yr  douht/ul. 
A*'  * — Coma  milhoiU  and  with.  Convulsions, — There  were  four  fatal 
cases  of  coma  without  delirium  amonj;  the  cases  without  pericarditis, 
endocarditis  being  absent  or  doubttul,  two  of  them  having  convnhionR. 
In  three  of  them  death  was  very  rapid,  and  in  one  coma,  comiug  on 
after  convulsions,  lasted  for  twelve  liours  before  death. 

The^e  cases  did  not  differ  materially  in  character  and  history  from 
those  with  coma  and  pericarditis. 

A^ — Coma  and  Ddirium. — Coma  was  preceded  by  delirium  in 
eight  fatal  cnses  that  pre-seuted  no  sign  of  affection  of  the  heart. 

The  delirium  was  more  freijuent  by  night  than  by  day,  being  pre- 
sent in  three  of  the  cases  from  two  Ui  live  or  six  nights,  while  it  was 
absent  ia  the  daytime,  and  it  lasted  in  the  other  five  cases  from  two 
to  fonr  or  five  days. 

The  coma,  as  a  rule,  soon  ended  in  death.  Tn  one  half  of  the  cases, 
or  four,  the  delirium  became  violent,  and  m  the  utiiei  half,  its  character 
was  not  described. 

These  cases  do  not  differ  materially  in  essential  character  from 
those  with  pericarditis  that  were  affected  with  delirium  and  coma. 
There  were,  however,  nervous  symptoms  in  tlie  form  of  agitation, 
twitchings,  and  choreiform  and  tetaniform  movements  in  a  much  greater 
proportion  of  those  with  pericarditis  than  of  those  not  so  affected 

A*. — Ddirium  and  Stupor. — One  of  the  two  cases  in  which  deli- 
preceded  stupor  rticovei'ed  after  the  employment  of  the  wet 
and  the  other  died. 

B.— Delfriuk. 

.', —  Unromplirated  Ddirium. — 1.  Cases  tcilJi  Pericardiiis. — Twenty- 

of  the  sixty-five  cases  with  rheumatic  pericarditis  had  unconipli- 

catMl delirium,  including  one  with  "symptoms  of  inHammation  of  the 

.brain/'  and  one  with  probable  pyaemia.  Eleven  of  these  cases  died  and 

recovered 

The  duration  of  the  delirium  varied  much.    The  delirium  was  more 

tivft  by  night  than  by  day,  and  in  five  cases  was  prasent  fn>m  one 

Slir«e   or  four  nights,  but   was  absent  during  the   day.     In   the 

'  of  the  cases  it  lasted  from  for  a  few  hours  to  four  or  five  days. 

The  delirium  was  noisy  or  violent  in  eleven  instances,  moderate  in 

'iir,  and  slight  in  five  cases. 
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One  cnse,  ft  female  serviiiit,  felt  much  better  at  tlie  evening  v 
but  a  quarter  of  an  hour  hiter  became  delirious,  with  loud  continuous 
cries.  A  varied  treatiut'iit,  inchiditig  wet  packing,  was  employed,  and 
she  recovered. 

Anatli(?r  case,  a  wurkmun  in  Mt'ssri^.  Chiinness's  lirewerj',  dnmk 
larj^ely  of  their  XX  portt^r  Le8idi*8  whisky.  He  Imd  j)ericai\litis, 
and  ** delirium  tremens,"  and  recoveri^d  after  takinjr  opium.* 

2.  Ca^s  v>ith  Simple  Kndomrditis. — Seven  of  the  sixteen  cases 
with  simple  rheumatic  endocarditis  had  uncomplicated  delirium. 
Tljree  of  these  cases  died  and  four  recovci-ed. 

The  duration  of  the  delirium  varied  from,  for  a  single  night  in  one 
patient,  to  at  least  nine  days  in  another.  It  was  present  more  often, 
and,  as  a  rule,  with  [^eater  violence'  hy  ni«^lit  than  by  day.  In  four  of 
the  cases  the  delirium  was  active  or  violent,  in  one  the  delirium  M'tts 
■wauderiny,  and  in  another,  it  was  accompanied  by  soumambulism. 

One  of  these  cases  was  observed  V>y  l)r.  lioisragon  and  Mr.  Tudor, 
and  reported  by  Dr.  Davis,  and  is,  so  fnr  as  1  have  discovered,  the 
first  case  in  which  endocarditis  was  wl'U  described. 

Three  of  the  cases  of  endocarditis  with  delirium  were  under  my 
own  care,  and  of  these,  one  tlied  and  two  recovered. 

3.  Casts  vnthout  J^fncnnlifiit^  EiuiocaniiiLs  hang  absent  or  douhtful. — 
Fourteen  ot  the  thirty-eij^ht  cases  without  pericarditis,  endocunlitia 
being  absent  or  doubtful,  had  uncomplicated  delirium.  Ten  of  tho 
foui'teen  cases  died,  and  four  recovered. 

The  duration  of  the  delirium  varied  much  in  the  different  case^. 
It  prevailed  mnre  during  the  ui^iht  th:ui  the  day.  In  three  instances 
it  was  only  presi-nt  during  tlie  night  for  from  one  to  three  nights.  In 
one  case  tlie  dL-lirium  was  only  present  for  a  quarter  of  an  hour  before 
death,  in  four  cases  it  existed  for  one  day,  and  in  four  others  from  two 
to  ii\G  or  six  days.  The  delirium  was  violent  or  hvely  in  f\\Q  of  the 
cases,  and  five  were  simply  "  delirious." 

These  cases  corresponded  in  essential  features  with  those  that  had 
delirium  with  pericarditis. 


"  H}fp€:i*pijrcxia  "  in  cases  of  acttte  rheumatism  vnthout  and  imth  Peri- 
carditis in  which  the  temperature  was  not  observed, — The  ten  fatal  cases 
belonging  to  the  last  group  of  fourteen  with  delirium,  the  twelve  with 
coma  and  the  two  with  stupor,  all  of  which  had  neither  pericarditis 
nor  emlocarditis,  evidently  beloEjg  to  the  import^mt  group  of  cases  of 
acute  rheumatism  with  hyperpyrexia.  All  of  those  twenty-four  cases 
except  one  with  stupor,  died,  and  that  patient  recovered  after  the 
external  use  of  the  wet  sheet.  The  ten  cases  with  coma,  and  the 
eleven  fatal  cases  and  one  case  that  recovered  under  the  use  of  wet 
packing  that  had  uncomplicated  delirium  among  the  patients  with 
pericarditis,  and  three  fatal  cases  of  delirium  with  simple  endocarditis, 
may  also  be  ranked  among  the  cases  of  hyperpyrexia.  According  to  this 
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timatc,  twenty-two  of  the  sixty- five  cases  witli  pericarditis,  three  of 

e  sixteen  with  simple  endocarditis,  and  twenty-four  of  tim  tliirty- 

ght  without  pericarditis  or  notable  endocarditis,  in  wlucli  the  tcm- 

rature  was  not  observed,  were  affected  with  "  hyperpyrexia." 

The-se   forty-nine   coses   cornsspundi'd    in   their   broad    features  as 

;ards  coma,  delirium,  and  death  with  tliose  cases  of"  liy]>er])yrexia" 

which  the  temperature  was  observed.  As  in  those  also  ba}  in  these,  in 

few  cases  where  these  conditions  were  observed,  the  affection  of  the 

iiits  ceased  when  the  delirium  api>eare[l,  and  the  perspiriitiun,copi*»n3 

uring  the  earlier  stages,   was  a'jsent  or   much  lessened  during  the 

^e  of  deliiium  or  coiua,  when  the  skin  was  usmUly  dry  anil  hot. 

ConrftI:tive^  choniform,  and  tttanij'm^n  moixm*:nts  hi  the  canes  with 

•j/yrtj^ui. — Tliere  was  an  inipni-t,Tnt  dincrence  in  the  two  sets  of 

with  and  without  pericarditis,  as  rej^jards  the  presence  of  l-ou- 

Te,  choreiform,  and  tetanifortu  symptoms  in  combination  with  the 

more  important  symptoms  of  *'  hyperpyrexia." 

Convulsive  moveuieuls,  jactitation,  ngitittion,  choreiform  rnoveuienta 

thout  actual  cliijrt^a,  and  tetanifonii  syniptunis,  appeared  more  fre- 

uently  in  the  cases  of  coma  or  delirium  witii  pericarditis,  than  in 

ose  without  pericarditis.     Involtintary  movements  of  the  muscles 

urred  in  one,  and  general   ngitation  in  tliree  of  the  twenty-five 

of  byperpyrt^xia  that  had  neither  pericarditis  nor  notable  endo- 

tis,     A  Convulsive  fit  occurred  in  one,  jactitation  of  the  limbs 

■  i!   *Htdy    in   two,   tetanifonu  symptoms   iu   two,    and  great   generd 

•iou  in  thrt»e,  of  the  twenty-two  cases  with  hyperpyrexia  that  luid 

)  'is.      iSesides  these  eij^ht  instances  of  convulsive,  ehoreiforru 

o[  !'»rm  utVeclions  among  the  fatal  cases  of  coma  and  deiirinm 

with    pericarditis,  tliere   were   two   with  jactitation,  and   one  with 

twitchings  of  the  muscles  of  the  face,  among  the  cjises  of  delirium 

with  pericarditis  that  were  not  fatal.     Four  of  the  eleven  cases  witli 

pitrirurditis  thus  aMccted  with  convulsive,  choreiform,  or  tetanifonu 

movements  had  endocar'iitis,  three  had  no  endocarditis,  and  in  four 

the  presence  of  endocarditis  was  doubtful. 

We  have  already  si^n  that  among  the  cases  of  "  hyperpyrexia."  in 

ch  the  teni]>emtui-e  was  observed,  choreal  and  tetaniforui  symptoms 

d  much  more  frequently  among  those  with,  than  among  tliose 

t,  pericarditis  ;  while  on  the  other  hand  twitching  movements 

were  as  frec[ucut  among  those  without,  as  among  those  with,  P<^^i~ 

cmrditiit. 

Drhrium  rejtmiUint/  Ddirinm  Tremens. — Among  the  cases  of  deli- 
nr.fii  ill  acute  rheumatism  without  [>ericarditis  or  evident  endocar- 
;i6  among  those  previously  analysed  with  pericarditis,  there  are 
wf\*'ral  that  present  sympt-oms  partly  allying  them  to  delirium 
trrtuens — partly  to  the  clelirium  of  rheumatic  hyperpyrexia,  and  that 
an:  Bi«*(»ciatc<l  with  previous  habits  of  drinking,  or  with  some  aflectiou 
of  t!i<*  nervuus  system.  One  of  these  patients,  a  hanl  <hinker,  com- 
j  t  being  unable  to  see,  cdled  out  "thief,"  rushed  out  of  bed 

i»;.  .  :  ..  >:own.     After  this  lie  stmggled  with  two  attendants,  and  tl»en 
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dropping  back,  died.  All  this  took  place  in  less  than  a  quarter  of  an 
hour> 

Two  of  my  own  patients  belonn  to  this  class,  one  of  whom  recovered, 
the  othpr  died.  One  was  a  stout  fhjrid  waiter,  aj^ed  40»  whoperapired 
profusely,  slept  but  little,  and  became  very  violent.  On  tlie  seventh 
uijj;ht  he  slept  with  an  opiate.     He  recovered  rapidly. 

The  patiunt  who  died  was  a  bannuii,  aged  2'A,  wlio  was  rather  rest- 
less, and  hurried  in  spei-cb  on  the  dity  alter  admission,  became  more 
restless  on  the  third  day,  and  died  suddt^uly, 

I       B-. — Temporary  In3.\nity  with  Tacitukn  AIelancholy  and 

Hallucinations. 

B-.  T. — Cases  with  Pericarditis. — Tlie  series  of  cases  that  I  have  now 
to  consider  present  a  remarkable  succession  nf  syniiit'ims.  In  eleven 
cases  ftf  acute  rlit-umatisni  witli  piM-icardilLs,  delirium,  usually 
.desjioiidin;?  and  taciturn,  uften  with  liallueinution!?,  ouuie  on  wlien  the 
heart  was  inflamed  ;  Init  instead  of  passing  away  quickly,  this  sombre 
delirium  lasted  for  from  twu  or  three  weeks  to  three  months.  Of 
these  eleven  cases  of  temporary  insanity,  ten  recovered,  and  one  died ; 
ei;;ht  of  those  cases  were  females,  six  being  below  the  age  of  twenty, 
and  three  were  males.  All  but  one  uf  these  patients  were  affectwl 
M'ith  endocarditis  as  well  as  pericarditis. 

Thii  Llunition  of  Llie  insanity  varied  considerably,  and  the  return  to 
a  healtliy  state  of  mind  was>,»rad»i:i],  and  never  sharp.  The  temporary 
insaiuty  lasted  for  above  a  fortnight  in  three  cases  ;  for  about  a  month 
in  lliree  ;  for  two  months  in  one  ;  for  ten  w'eeks  in  one  patient,  whose 
mind  svas  not  yet  clear  at  the  end  of  that  time;  and  one  died  with  her 
iutLdlecl  still  confused  at  the  end  of  two  montlis. 

The  ]irevniling  feature  of  the  delirium  was  a  state  of  taciturn 
melancholy.  Only  one  patient,  a  young  woman,  the  fatal  case,  was 
at  times  in  wild  delirium,  at  tttiu^s  taciLurn  and  almost  idiotic,  and 
at  times  quiet  and  rational.^  Ki»^ht  of  the  patients  were  taciturn,  and 
two  others  were  conlused  in  mind  or  speech.  Four  of  theni  had 
hallucinations;  one  saw  her  nioMier  at  her  side;  one  a  knife  and 
poison  ;  one  wils  followed  and  insulted,  and  then  reached  out  his 
hand  as  to  an  old  friend  ;  and  one  coniplaiued  of  vermin.  Another 
patient  had  delusions. 

Two  of  my  patients  belong  to  this  series  of  cases.  One  of  the&e,  a 
potman,  aged  21,  on  the  seventeenth  night  after  his  admission  was 
in  a  state  of  partiid  stupor  and  delirium.  On  the  following  day  he 
answered  no  questions,  and  as  he  would  not  take  foo<l,  stimulants 
were  given  by  enem.ita.  On  tlie  twenty-sixth  day  lie  again  took  food, 
but  he  continued  to  be  tticiturn.  On  the  thirty-ninth  day  he  recovere<I 
the  powers  of  nature,  was  up  on  the  forty -seventh,  and  left  on  the 
seventy-fifth  day»his  heart-sounds  being  healthy. 

*  TnniMrnu,  "  I.«c0irf4on  f'liiiionl  McdiciDP,"  (NcwSydouluim  Soc.)  roL  i.  |i.  dl3« 

*  Sir  ThniiiM  WaUon,  luc.  cit.  ii.  ;fU7. 
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The  other  caae,  a  lalwiurer,  with  endo-pericarditis,  luitl  a  vacant, 
torpid,  and  wandering  mind  for  three  weeks,  which  followed  an  attack 
of  hetniplefjia  from  embolism  affectinjr  the  right  side,  with  loss  of 
spwch,  which  was  apparently  a  mixture  of  aphasia  and  a  taciturn 
cliaractcr  of  mind.  On  the  tenth  day  lus  face  was  paralysed  on  the 
rij^ht  side,  and  the  pupils  were  irregular.  On  the  thirteeutli  he  would 
not  or  could  not  speak,  but  muttered  slightly,  and  tried  to  get  out  of 
bed.  He  improved  daily  and  his  speech  returned,  but  his  expressions 
were  incoherent.  On  the  thirty-eighth  day  he  had  more  cummand  over 
his  articulation,  and  on  the  forty -second  had  almost  regained  the 
use  of  his  right  side.  He  improved  steadily,  and  on  the  seveuty- 
■eoond  day  he  went  out  well,  the  heart-sounds  being  healthy. 

Besides  the  eleven  cases  just  spokt?u  of  with  tcuiporaiy  insanity 
a  taciturn  melancholic  type,  there  were  five  others  in  which  a 
lilar  condition  was  associated  with  chorea  or  choreiform  movements 
4)  or  with  tetanifonu  symptoms  (in  1).  Three  of  these  cases 
rere  fatal,  and  two  of  them  recovered.  The  whrde  of  the  five  cases 
rere  below  the  age  of  twenty-one,  and  two  of  them  were  male  and 
were  female  patients.  All  of  them  had  endocarditis  as  well 
pericaniitis.  Tlie  affection  lasted  in  one  of  the  two  that  recovered 
»nt  a  month,  and  in  the  othur  fur  a  short'^r  period.  The  tl»ree 
tl  cases  died  respectively  in  about  twenty-three,  sixteen,  and  nine 
lys  after  the  beginning  of  the  mental  trouble.  One  of  those  patients 
tacitarn,  then  delirious,  and  finally  had  the  most  violent  chorei- 
inovementa,  ending  in  death.  Another  fatal  case  liad  ditheult 
■iterance,  incoherence,  tossing  of  the  head  frtjm  side  to  side,  and 
choreiform  spasms  which  put  on  the  character  of  the  most  violent 
con^^iUions.  A  third  case  spoke  loud  and  low,  after,  in  succession, 
sing  excited  and  Btubbom,  weeping,  seeing  a  dead  mnn,  and  grimacing 
in  chorea:  death  took  place  an  hour  alter  an  attack  of  universal 
ilsionsc  One  of  the  two  cases  that  recovered  had  a  rather  childish 
ince ;  her  answers  were  sometimes  irrelevant,  sometimes  rational, 
le  had  choreal  movements  of  the  right  arm  and  leg. 
last  case  had  delirium  with  tetanic  spasms ;  at  first  he  Imd 
excited  manner,  with  wild  rolling  of  his  eyes,  then  furious  delirium, 
llovred  by  firm  clenching  of  the  hands,  sleep,  and  a  more  tranquil 
t«.  After  this  he  was  idiotic  and  violent  by  tunis,  until  the  twcuty- 
itb  day  after  the  first  disturbance  of  the  niind^  when  he  became 
intl. 
These  sixteen  cases  with  taciturn  melancholy,  often  with  hallucina- 
tiona,  lasting  for  from  three  weeks  to  three  months^  and  then  usually 
prUiD$(  well,  present  a  group  of  conditions  that  seems  to  separate 
»#-Bi  from  the  twenty-one  cases  of  delirium  that  were  not  followed 
coma,  and  the  five  that  were  so.  In  those  cases  the  delirium  was 
violent,  generally  active,  sometimes  muttering;  in  these  it  was 
tiancholic  and  taciturn.  In  those  cases  the  delirium  was  ollen  ex- 
isively  ■  '  and  was  then  almost  always  most  noisy;  in  these 

T'f  lud  night,  though  it  was  usually  nutre  active  by 


S88 


A  SYSTEM  OF  MEDICINE. 


I 


night.    In  those  cases  the  deliriuin  lasted  for  from  one  or  more  honrs' 
to  five  or  six  nights  and  live  days;  in  these  it  lasted  for  from  three 
•weeks  to  three  months.     In  those  cases  pei-spiration  was  generally 
profuse  hefore  the  appesirauce  of  the  delirium,  the  skin  usuidly  be- 
cominn;  liot  and  dry  as  the  temperature  rose  to  the  fatal  height;  in 
these  ]ier.spiratii)n  wiia  only  noted  as  hciiif^  profuse  in  two  coses,  and 
sli^'ht  ill  one.     In  those  ciises  death  was  the  natural  result;  in  these,^ 
all  but  one  of  the  eleven  without  chorea  recovered,  while  three  of  th< 
five  with  chorea  died.     In  those  endocarditis  wiu?  ahsent  in  three-] 
iiflhs  of  the  cases  (11  in  32)  wkh  cornii  and  delirium,  but  three  mora! 
of  those  cases  pi-obably  had  endocarditis;  in  these  endocarditis  waai 
present  in  all  but  one. 

We  saw  that  in  the  two  seta  of  cases,  in  one  of  which  the 
temperature  was,  luid  in  the  other,  w:ia  not  observed,  delirium  pre- 
sented itself  in  two  forms  :  (1)  one,  and  the  leading  fonn,  of  delirium 
with  hyperpyrexia,  ending  in  death  ;  (2)  the  other,  the  secondary 
form,  with  a  less  high  temperature  in  which  a  condition  resembling 
delirium  tremens  associated  it-self  with  and  modified  the  delirium  of 
h;yperpjTexia,  often  occurring  in  persons  who  had  beeu  intemperate^^ 
anxious,  nervous,  or  in  want,  and  ending  generally  in  recovery.  H 

In    these    cases   of  tcujporary  insanity  with  tiiciturn  melancholy     ' 

we  have  clinical   evidence    of   a    third    kind   (jf   deliriuin,    ditferinii 

from  t!ie  two  other  kinds  of  which  we  have  just  spoken.  ^1 

These  cases  resemlile  in  some  of  their  symptoms,  cases  of  insanity^* 
with  settled  taciturn  melancholy ;  but  from  those  they  differ  in  this 
essential  ]>i)iiit,  that  while  in  those  the  insanity  is  obstinate,  often 
indeed  for  life  ;  in  tliese  the  insanity  conies  definitely  to  an  end  in 
from  two  or  tlnee  weeks  to  three  or  even  four  months. 

The   features,   then,   that   characterize  these   cases  of  temporaty 
insanity  are  youth  and  previous  good  health;  or  in  a  few  coses  in- 
temperate habits  ;  the  absence  of  hyperpyrexia  ;  the  existence  of  endo^j 
carditis  ;  the  settled  tliongh  varying  and  even  intermittent  characU 
of  the  taciturn  delirium,  which  is  present,  though  modiiiod,  by  day 
well  as  by  night;  utid  tlie  dying  out  of  the  alTectiun  in  a  limited^ 
period,     These  conditions  point,  not  to  a  rapidly   progi-essive  and 
varying  cause,  which  marks  hyperpyrexia,  which  is  kept  in  check  or 
suspended  by  a  perspiring  skin,  or  the  external  use  of  cold,  and  is  pro- 
moted by  a  hot  dry  skin  ;  but  to  a  continuous  cause,  that  is  excited^ 
during  the  height  of  the  disease,  but  that   varies  in  operation  fo^| 
from  two  weeks  to  three  months  after  the  acute  rheumatism  and  the 
acute  stage  of  tlie  cnfloearditis  liavo  passed  away.     In  one  of  my  own 
cases  there  was  em!>olLsm,  evidenced  l»y  the  loss  of  power  in  tlie  righ^fl 
eide.  and  taciturn  aphasia,  in  combination  with  endocarditis;  aucf™ 
it  appears  to  me  that  in  embolism  of  the  minute  cerebral  arteries  of 
the  convolutions,  we  have  a  series  of  conditions  that  correspond  with 
those  occurring  in  the  whole  of  these  remarkable  cases.     Embolism  of 
the  cerebral  arteries  comes  on   with  endocarditis,  and  arrests  for  a 
time  the  circulation  of  the  blo<jd  through  the  parts  of  the  brain  sup- 
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lied  by  the  affected  vessels ;  its  effects  remain  after  the  acute  stage  ol 
le  originating  eudocarJitis  has  passed  away ;  and,  if  death  does  not 
il  sliort  the  clinical  histor}'  of  the  case,  those  effects  usually  gradually 
and  disappear  in  from  two  or  three  weeks  to  several  months, 
the  extent  of  the  plugging  of  the  vessels  l»e  such  as  to  cause 
extensive  softening  of  the  part  of  the  brain  supplied  by  those  A'essels, 
I  therefore  consider  that  to  embolism  vre  may  have  to  look  for  the 
piplanalion  of  these  cases.  We  shall  find  other  instances  of  a  like 
nature  among  the  cases  without  pericarditis,  in  which  endocarditis 
WTM  present,  and  in  those  also  in  vhich  it  was  doubtful  or  absent. 

B* — IT.  Casts  \rxth  Simple  Endocarditis, — Five  of  the  sixteen  cases 
that  had  endocarditis  without  pericarditis  wfre  affected  with  delirinni 
of  a  desponding  type  with  taciturn  melanclioly.  Two  of  these  died 
and  three  recovered.  In  addition  to  these  five  cases  with  taciturn 
me^anchcily,  there  was  another  analogous  case  of  embolism  of  the 
basilar  arter}^,  with  headache  and  agitation,  and  in  the  evening 
?.Tv.|>lectic  symptoms,  right  hemiplegia,  and  ditficidty  of  speech.*  As 
■  ase  did  not  sur\ive  the  first  great  attack,  I  shall  not  add  it  to 
trie  rest.  The  length  of  time  that  the  mind  was  disturbed  varied  in  the 
different  cases  from  tlirce  weeks  to  four  months ;  one  of  the  fnUd  cases 
la«t«<l  IweTity-three  days,  and  anotlier  two  months  ;  while  those  that 
recovered  wei*e  affected  for  one,  two,  and  four  mouths  respectively. 
FtiW  of  them  were  restless ;  three  were  taciturn,  esf>ecially  during  the 
night;  another  answered  slowly;  and  the  fifth  ca-se  in  a  low  voice ;  ti»ree 
liad  halluciuationSf  including  one  of  those  that  were  also  taciturn,  and 
two  would  get  out  of  l>ed.  Three  of  them  were  desponding  or  melan- 
choly ;  one  was  apathetic ;  and  the  remaining  one,  a  fatal  case,  was 
for  tin  dnys  in  a  state  of  quit-t  delirium,  an^l  afterwards  preser^'cd  a 
do^q^  silence.  Two  oi  them  were  confused ;  and  one  of  them  wa-s 
violent  If  we  compare  these  five  cases  of  temporary  insanity,  with 
iple  endocarditis;  with  the  sixteen  cases  of  the  same  class  vdih 
ricarditis  and  endocarditis,  we  find  that  the  two  sets  of  case* 
d  in  their  main  features.  Both  had  disorder  <'f  mind,  l»y 
[1  as  by  night,  though  with  greater  accentuation  at  night 
with  simple  endocarditis;  in  bothearly  restlessness,  obstinate 
!,  melanclioly.  apathy,  and  hallucinations  prevailed  ;  and  in  both 
aflWrtion  of  the  intellect  commenced  during  the  attack  of  acute 
Ltism.  and  of  the  accnnipan}nng  endocurditis,  and  lasted  for  a  vari- 
le  period  after  the  acute  affections  had  ceased. 
As  w«  have  just  seen,  five  out  of  the  sixteen  cases,  or  one-thinl,  with 
■iBiple  endocanlitis,  not  including  the  fatal  case  of  embolism,  difficult 
•peccL.  and  right  hemiplegia,  and  another  case  with  euilxylism  of  the 
errt'bral  arteries  and  delirium  that  died  on  the  eleventh  day;  and 
of  the  sixty-five  with  pericwxlitis,  nil  but  one  of  them  having 
I,  or  one-sixth,  were  thus  affected  with  taciturn  melan- 
for  a  limited  perioil  after  the  cessation  of  the  acute 
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affection.  We  may,  I  think,  consider  that  the  existence  of  endocordit 
in  30  large  n  projtorliou  of  such  cases  adds  to  the  jjrohability  of  eta 
holism  being  the  cause  of  the  temporary  insanity. 

Since  the  above  was  \iTitten  Dr.  BixJadbent  has  favoured  me  w 
his  noteg  of  nn  important  case  of  acute  rheumatism  and  endocarditis, 
with  cliorea  and  deUriuni,  in  ^^■hiL■h  there  was  capillary  cerebral  em- 
bolism. 1  have  also  met  with  a  case  observed  by  Dr.  Dickinson  of 
acute  rlieumatism  and  endocarditis  ^vith  delirium  and  minut-e  cerebral 
embolism,  and  red  softcniug  of  some  of  the  convolutions ;  and  wi 
anotlier  case  of  chorea  and  endocarditis  with  deliiium  and  minute  cei 
bi-al  embolism.  Tliese  three  cases  afford  direct  evidence  of  the 
ciation  of  emljolism  oi"  the  minute  arteries  of  the  convolutions  of 
brain  with  delirium. 

Dr.  Brottdbent's  patient,  a   laundrjTnan,  aj^^ed  17,  when  attack 
had  severe  afiectiou  of  the  joints,  and  ^vas  light-Leaded  ;  two  da 
later  his  right  limbs  twitched  and  jumped,  and  he  was  delirious.     On 
admission,   after  being   ill  a  week,  he  seemed   .stupid,   had    to    1 
spoken  to  loudly,  his  answers  were  confused,  his  articulation  was  i: 
distinct,  and  his  limbs  still  twitched,  but  especially  on  the  right  sid 
T.  103^     During  the  two  following  nights  he  had  no  sleep,  was  ve 
delirious,  talked,  screamed,  nnd  jumped  out  of  bud.     Re  slei)t  after 
dose  of  cldoiaJ,  but  wus  six)u  pale  and  prostmte,  and  died  on  the  four 
day  after  his  admission.     Eeceat  loose  clots  wei'e  found  in  the  minu 
arteries  and  capillaries  of  the  ccrjHfra  striata  and  of  some  of  the  cou.« 
volutions. 

Bl — III.    CVwf^    ivithoitt    Pmcardilis,    Endocarditis   heing   absc 
or   doubifnl. — Five   of  the   thiity-cight   cases   in    which    there   was 
no  pericarditis,  and  endocanhtis  was  a^>sent  or  doubtful,  or  one   in 
eight  of  the  whole  number,  Ix^came  delirious  during  the  acute  stage 
of  the  disease,  and  remained  of  unsound  mind  for  two  months 
a  half  in  one,  and  for  about  a   month  in  four  instances.     Two 
these  patients  were  also  affected  with  choreiform  movements.    Fo 
of  those  were  men,  and  one  was  a  girl,  aged  10.     T\vo  of  the  me 
had  been  at  one  time  drunkards,  one  of  them  had  tiufiered  in  heal 
from  losses  and  excesses,  and  the  other  man  was  a  ser\-ant,  and  pro 
bal)ly  lived  generously.    The  speech  was  affected  in  all  of  tliem.    One 
Btaminered,  one  answered  slowdy,  one  was  Uicitum,  one  refused 
answer,  and  the  girl  did  not  reply  to  the  (pu'stion  put  to  her,  but  spok 
of  something  else.     Two  of  them  had  liallucimitious  ;  one  was  desjwm 
dent ;  another,  after  being  noisy,  became  sulky ;  one  was  morose  by  day, 
anil  liad  lively  delirium.    One,  with  choreal  movements,  after  being, 
conl'used  and  delirious  in  paroxysms,  became  so  continuously;  and  ih 
iifth,  also  havhig  chorea,  was  strange  in  manner. 

In  none  of  these  iix-e  cases  was  there  any  notable  sign  of  endocar- 
ditis, and  the  disturbed  state  of  mind  and  speech  could  not  therefore 
be  attributed  to  embolism. 

B^.  Tivipomri/  Insanity — Qoicnd  ^nmvxary. — Tliere  were  alto- 
gether twenty-one  cases   of  acute  rheumatism  with  temponuy  in- 
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sanity  ;  and  six  of  deliriiuji,  usually  of  the  low  melancholy  typo,  m 
wlJcli  tJie  insanity  was  cut  sLort  by  deatli.  Of  lliese  twenty-seven 
cases,  sixteen  had  pericarditis,  six  simple  endocarditis,  and  ^ve  had 
iipp         ^  '. either  pericarditis  nor  endocarditis. 

I  ,^  of  tlie  cases  had  eudocai-ditis  (21  in  27),  and  one-fifth 

of  ihexu  jj'ave  uo  evidence  of  endocarditis  (0  in  27). 

I  have  aliciady  given  clinical  reasons  for  thinking  that  the  tem- 
porary insanity  may  have  been  due  to  emlx)hsm  of  tlie  minute  cere- 
bral arteries  in  those  cases  w'xih  endocarditis,  and  direct  evidence  tliat 
in  two  cases  that  condition  coincided  witli  deliriiun. 

In  six  of  these  cases  with  endocarditis  the  temporary  in.sanity 
dcliriuni.  or  uielaucholy  was  associated  with  choi-ea,  and  tlieir  cli- 
nicaJ  Idstoiy  would  seem  to  su^'gest  that  m  those  cases  the  temporaiy 
insanity  and  the  chorea  were  due  to  a  conunon  cause  acting  perhaps 
on  difl'erent  parts  of  the  nervous  centre.  Tliis  view  is  strengthened  by 
Dr.  Tuckwells  important  remarks  on  Muscular  Chorea  and  its  pro- 
bable connection  with  Embolism.  This  memoir  is  illustmted  by  a 
CMe^  in  which  there  were  two  large  patches  of  red  softening  affecting 
tbe  cortex,  and  in  one  of  them  the  white  substance  also^  of  tlie  right 
bamisphcrc  of  the  brain.  The  arterial  branches  leadiu^^  to  one  il'not  both 
of  those  softened  patches  -wei-e  occluded  by  coagula,  and  very  fine 
giSDuiar  particles  were  dotted  along  the  small  bloodvessels  in  the 
■oftened  cerebral  grey  matter.  This  patient,  a  boy,  was  attacked  with 
flhovea  nine  days  before  mltnission,  and  became  delirious  during  the  first 
B^^it  after  it.  On  the  third  day  he  had  wild  maniacal  deliriiun,  and 
Ibtkmii  choreic  movements.  Tliis  wild  state  soon  quieted  itself,  but 
wfts  tvtieved  on  the  eiglith  niglit,  and  on  the  ninth  day  he  became 
eonnatofte  and  died. 

More  than  one-half  of  the  cases  were  below  the  age  of  twenty-one 
(14  in  27)  and  of  these  all  but  one  had  endocanlitis,  Avldle  one-third 
of  tbem  were  above  the  age  of  twenty-live  (9  in  27)  and  of  these  nearly 
aao-half  (4  in  9)  presented  no  sign  of  endocarditis. 

Altiiougli  the  majority  of  these  cases,  and  especially  those  with 
cadocarditis.  were  young  i^ople  of  previously  good  health,  yet  a  small 
boi  definite  group  of  the  cases  forni  an  important  exception  to  this 
typical  scries.  Six  fd'  the  cases,  all  men,  were  either  known  to  bo  of 
kwIlK  of  intem]>erance,  or  wen' of  occupations  in  which  such  habit« 
jf«  pOMibla  Three  of  those  male  patients  wore  drunkanls  or  given 
b>  exoeAs,and  of  the  re%t,  one  was  a  pohccman,  one  a  man-servant,  and 
tbeaizthva«u  jM>8tl>oy.  Four  of  tliescpatients,  allof  whomrecovemi, 
jifowintcd  no  sign  of  endocanlitis,  luid  the  two  others  had  endocarditis. 

T\\G  quetilion  arises  bete,  whether  the  temporary  insanity  in  these 
(  *ir  uwn  who  had  not  endocarditis,  one  of  whom  had  chorea 
abot  may  have  been  due  to  thrombosis  or  the  spontaneous 
OoQectkm  of  fibrine  in  the  minute  arteries  of  the  conv<dutions  ?  I 
MBpljr  put  this  as  a  question,  but  in  su])port  of  the  possibility  of 
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this  coudition  T  find  an  important  case  that  was  closely  observed  by  Dr.  ^| 
Charlton  Bastiaii  iluiin^  lile  an*l  after  death.  The  patient  was  a  stronj;  H 
man,  a  gat43  porter,  wlio  liad  been  accustomed  to  drink  a  gre^it  deal  H 
of  late,  and  M'as  attackr*!  with  erysipelas  of  the  head  and  face  follow-  H 
ing  a  fall,  when  he  cut  his  head  on  the  kerb-stone.     He  became  vio- 
lently delirious,  was  then  quieter,  became  comatose  at  night,  and  diet! 
early  on  the  foUowinjr  morning.     The  heart   was  healthy  ;  the   pin 
mater  and  brain  were  almomially  vascular;  the  consistence  of  the  brain 
was  good,     ^^inute  embolic  masses  were  present  in  the  small  arteries 
and  capillaries  of  the  brain  in  eveiy  specimen  looked  at.*  ^J 

B*  &  C  \  -,  ^ — Chorea  and  Ciioeeiform  and  Tetanifor.m  Move- 
ments. WITH  AND  WITHOl'T  DELiniUM,  JN  CASES  OF  ACITTE  liUEL'-^ 
MATISM,  WITH  ESI'ECIAL  EEFEBEXCE  TO  PERICARDITIS.  fl 

The  occurrence  of  cliorea  without  delirium  in  cases  of  acute  rheu- 
matism when  connected  with  endocarditis  will  be  considered  when 
we  enquire  into  that  affection.  The  present  enquiry'  will  be  limited 
to  (1)  cases  of  chorea  and  of  choreilbrni  niovemeuta  with  delirium,  or 
ending  in  sudden  death,  occurring  in  acute  rheumatism  with  or  witli- 
out  pericarditis ;  and  (2)  cases  of  chorea  and  choreiform  niovpments 
without  (leliriuTn,  occurring  in  acute  rheumatism  with  pericarditis; 
and  in  inquiring  into  these  cases,  I  shall  briefly  include  the  cases 
of  combined  chorea  and  temporary  insnnity  that  have  already  beeoj 
considered. 

B'^  &  C*,^. — I.  Casrsimth  Pn'irariliiis. — Chorea  occurred  as  a  definite 
accompanying  affection  in  six  instances  with  delirium,  and  in  sevei 
without  delirium  ;  and  choreiform  movements  uotamounling  to  definite 
chorea  occurred  in  two  instances  with  delirium  and  in  one  instance 
without  delirium  araougthesixty-five  cases  of  acute  rheumatism  affected 
with  pericarditis  now  under  examination.    In  addition  to  lliese  cases  so 
affected,  there  were  six  patients  with  pericarditis  who  liad  delirium,  or 
coma,  or  both,  as  the  principal  affections,  and  wlio  had  choroifoi 
movements  as  a  subsidiary  aflection.     There  were  thus  twe]»ty-tw( 
cases  of  rheumatic  pericarditis  with  chorea  or  choreifonu  movement! 
not  incluiling  several  who  had  also  tetanifonn  symptoms. 

The  thirteen  cases  with  chorea,  and  two  of  the  three  with  limited 
choreiform  movements,  were  below  the  age  oftwenty-one,nineof  tb< 
being  girls  and  six  youths.  The  remaining  case  witli  h'mited  choreifoi 
movements  was  a  man  aged  *2'2.     Nine  of  these  sixteen  choreal  ea; 
died  and  seven  recovered. 

Thirteen  of  these  cases,  including  the  whole  of  those  with  delirium, 
had  endocarditis  as  well  as  pericanlitis  ;  in  two  cases  endocarditis  wi 
probable,  and  in  one  it  was  absent  or  doubtful. 

In  eight  of  the  cases  the  chorea  appeared  after  the  commencement' 
of  the  pericarditis;    in  seven  of  them  the  two  aflections  probably 
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CUne  into  existence  about  the  same  time ;  and  iu  one  exceptional 
ease,  recorded  by  Dr.  Ormerod,  the  chorea  appeared  first,  then  the 
pericarditis,  and  finally  the  aflection  of  the  joints,  thus  i-eversing  the 
usual  oi-der  of  succession  of  those  affections. 

The  cliorea  appeal's  to  have  continued  up  to  the  time  of  death  in 
nuMt  of  the  fatal  cases  when  the  iJcricarJitis  was  active ;  but  the 
reports  of  several  of  them  are,  in  this  respect,  imperfect. 

The  relation  of  the  tcnnination  of  the  chorea  to  that  of  the  peri- 
carditis vax'ied  much  in  the  cases  that  recovered  In  one  case  the 
dioreic  movements  were  violent  on  the  day  that  the  frottcment 
diminished,  and  were  absent  four  days  later.  In  another  case  the 
chorea  improved  with  the  improvement  of  the  state  of  the  heart.^  A 
patient  of  my  own  made  objectless  movements  with  liis  hands  when  the 
pericarditis  was  at  its  acme;  and  two  days  later  those  movements  ceased. 
In  a  boy  with  pericarditis,  violent  chorea  appeared  when  the  rheumatic 
and  cardiac  atlections  rather  suddenly  disappeared.  Six  days  later 
with  return  of  pain  in  the  joints  the  chorea  ceased.^  In  another 
patient,  a  girl,  chorea  appeai-ed  four  days  after  the  disappearance  of 
.Diction  souud^ 

Partial  choreiform  movements,  usually  of  sliort  duration,  appeared 

six  of  the  cases  that  were  aflccted  witli  delirium  with  and  without 

»ma,  and  in  all  of  them  the  movements  appeared  when  pericarditis 

present 
The  character  of  the  choreiform  movements  was  peculiar  in  some  of 
the  Cftses.  Two  of  the  patients  ixilled  the  head  from  side  to  side  ;  one 
jBMMkedhis  lips,  anothei  pursed  liis  mouth,  ix  third  snapped,  grimaced, 
out ;  two  moved  the  left  baud  and  arm  constantly  ;  and  in 
ke  spasmodic  movements  of  the  body  were  very  violent,  so  that 
in  three  of  them  personal  restraint  was  demanded.  In  one  of  tliose  five 
pttieats,  on  the  second  and  third  days,  the  spasms  put  on  the  character 
of  the  most  violent  convidsions.  The  cases  of  chorea  Nvith  delirium 
yatCPted  considerable  variety ;  and  several  of  them,  as  we  have  already 
had  tempoi-ary  insanity. 
Five  of  the  eight  cases  with  delirium  were  fatal,  and  three  recovered, 
duration  of  the  cases  varied  considerably.  The  five  fatal  coses 
at  various  periods  from  the  fourth  to  the  sixteenth  day  of  the 
rinni.  Of  the  three  that  recovered,  one  had  delirium  for  a  month, 
bad  chorea  for  three  weeks,  and  in  one,  a  man  under  my  care, 
and  needless  movements  of  the  hands,  and  occasional  muttering, 
two  or  three  days. 
* — II.  CWs  iv-Uh  Simple  Endocanliiu. — No  case  of  chorea  with 
ium,  and  only  one  with  rapid  death,  occurred  among  the  cases  of 

rheunxaiism  with  endocamitis. 
'.—  111.  Ca^cs  v^ithovt  Pericarditis,  Endocarditis  hcing  obsoU  or 
dtmbtful.^l  have  already  given  two  cases  of  this  class  with  chorea 

■  Gay'a  Hok]>it«]  Rl'|>ort^  vi.  1S41,  pp.  420,  121. 

■  Mr.  LnoJ.  Zntuv^  1873,  i.  3S. 
*  Dr.  Kirk«s.  Tnuu.  of  the  AWnicthinn  Society,  18A0,  p,  /i7. 
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and  delirium  that  were  afifected  with  taciturn  melancholy  of  limited 
dwration.  The  third  case,  a  girl,  aged  14,  also  had  chorea  and 
dsliriixm.* 

B^.  Cases  inth  Choreiform  MovtmtnU  in  which  those  movement? 
were  partial  and  of  secondary  importance,  and  occnrred  in  patie.ntrt 
already  included  among  those  with  delirium  or  coma.  W. — I.  C-'a«ea 
i&iih  Perienrdiiis. — Six  cases  with  delirium,  one  of  which  had  coma 
also,  among  the  sixty-five  cases  of  rheumatic  pericarditis  had  move- 
ments of  a  choreiform  character  for  a  single  day  in  the  course  of  the 
disease.  Three  of  these  patients  died  and  three  recovered.  Four  of 
them  were  male  and  tAvo  were  female  patients,  and  of  these,  five  were 
above  tlie  age  of  twenty-five,  and  only  one  below  that  of  twenty-one. 

R*,  C^, — Cafi€8  with  Tftanijorm  MovemcnU  soraHivus  associated  iriik 
Choreiform  Movements. — I.  Cases  with  Ferir.<nfliiis. — In  a  small  but 
important  group  of  cases  tetaniform  symptoms  occurred  in  connection 
with  rheumntio  pericarditis.  Seven  of  the  sixty-five  cases  of  peri- 
carditis had  tetanifonn  movements,  or  continuous  contraction  or 
rigidity  of  muscles,  of  greater  or  less  intensity.  Some  of  these  aftec- 
tions  approached  in  their  severity  and  characteristic  form  to  tetanus, 
othei*s  coidd  only  be  indistinctly  associated  with  that  disease. 

The  first  case  was  an  excitable  man,  aged  19,  a  gardener,  who  had,  ^ 
when  first  seen,  twitching  of  the  muscles,  and  of  the  right  side  of  the  face,  S 
increased  by  speaking.  He  had  increasing  agitation,  indistinct  articu-  ^^ 
latiou,  and  a  difficulty  in  opening  his  mouth,  which  he  closed  with  n 
snap.  After  this  he  tlircw  Ids  head  from  one  side  of  the  bed  to  the 
other,  his  convulsions  i-esembled  tetanus  and  opisthotonos,  and  his 
distress  in  swallowing  was  like  that  in  hydrophobia.  Four  days  later 
he  rolled  his  eyes,  groun«l  bis  teeth,  and  smacked  his  lips;  and  he 
died  exhausted  by  laborious  spasm  and  probably  by  want  of  susten- 
ance. Ilis  brain  was  vascular,  and  there  was  questionable  9oft<»ning 
aronnd  a  vascular  spot  in  the  spinal  cord  opposite  the  first  dorsid 
vertebra.  Tliere  was  pericarditis  and  endocarditis.^  The  next  case, 
an  over-worked  girl,  aged  19.  at  a  late  period  of  its  history,  seemed 
to  plunge  almost  at  once  into  the  tetanifonn  condition.  She  rolled 
her  eyes  wildly,  had  furious  delirium,  and  violent  tetanic  spasms  with 
firm  clenching  of  the  fingcrR.  After  a  week  the  delirinm  subsided, 
but  she  talked  incessantly  and  incolierently,  and  was  half  maniacal, 
half  idiotic  up  to  the  forty-sixth  day,  but  from  that  time  her  progress 
to  recovery  was  steady.'  Tlie  thirrl  case,  a  youth,  had  pericardilie.  but 
no  endocarclitis,  inflammation  of  the  kidney,  occasional  deliiinm,  and 
slight  opisthotonos  ;  and  on  the  eleventh  day  he  died.* 

The  two  following  cases,  both  of  which  were  fatal,  were  under  mj 
own  care.  The  more  important  case  was  a  youth  aged  17.  On 
the  eighteenth  day,  the  left  side  and  the  tonguo  were  aflected  with 

»  TUncel.  loc.  cit-  ISfiO,  p.  125.  , 

«  Dr.  Vonge  ;  Dr.  Bright,  Ouy's  Hospital  Reports  t.  (1840)  p.  876. 
'  Dr.  Fuller,  loc.  cit.  201.  *  Dr.  FdUpt,  Ioc.  cit  289. 
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choreiform  movements,  which  extended,  with  stiifnesa,  to  both  arma. 
On  the  thirty-eighth  the  left  arm,  which  still  jerked  aud  shook  about, 
wad  rigid,  the  fore-arm  being  bent  on  the  arm,  the  hand  on  the  fore- 
arm. On  the  forty-seventh  day,  stifliiess  of  the  neck  appeared,  and  he 
roove<l  his  arm  witli  ditticulty ;  and  on  the  following  day  he  died.  He 
had  l»oth  pericarditis  and  endocarditis.  In  this  ciise  tho  rigidity  of 
the  limb  points  to  an  a£fectioa  of  the  ner\*ou3  centre,  probably  due  to 
embolism. 

The  other  case,  a  man  aged  27,  a  carpenter,  came  in  with  pericarditis 
at  ita  acme,  and  endocarditis.  On  the  third  day  he  frequently  slum- 
bered and,  as  the  eyes  were  half-closing,  the  arms  and  legs  started. 
On  the  evening  of  the  seventh  day  he  was  restless,  and  not  quite 
ratioDtdj  trembled,  and  kept  moving  his  lower  jaw  and  biting  his  lips. 
Hidf  un  hour  later  he  was  more  noisy,  and  knocked  about,  still  shaking 
'  iitw.  His  pupils  were  dilated  and  very  sluggish,  aud  at  eleven 
k  he  died.     I  can  find  no  notes  of  his  j^ost  mortem  examination. 

The  two  remaining  cases  with  tetanifonn  symptoms  belong  to  the 
group  of  cases  of  entio-pcricarditis  witli  delirium  and  coma.  One  of 
Tlwnn,  &  young  man,  had'  pain  in  Ids  right  temple,  followed  by 
nvild  deUrium.  During  the  night  general  convulsions  came  on  in 
ooeftuonal  spasms  of  a  tetanic  character,  and  in  the  intervals  he  lay  in 
%  vtBte  of  coma.  He  remained  in  this  condititm  for  three  more  days, 
when  he  died.*  The  remaining  case,  a  young  woman,  became  restless 
and  flighty  on  the  sixth  day  of  her  dlness,  aud  next  day  pericarditis 
and  endocarditis  declared  themselves.  She  then  became  veiy  violent. 
Tbe  right  arm  aud  leg  were  never  still;  at  times,  however,  tin's  state 
became  aggravated  into  one  of  general  convulsions  of  a  tetanic  cha- 
cader.'  She  continued  thus  for  nine  days,  the  convulsions  being 
imnaimif  On  the  twelfth  day  she  became  comatose,  after  jumping 
up  and  falling  out  of  bed  with  her  forehead  on  the  floor.  She  finally 
reooTcred. 


PMUCARDinS— XEiraEB    RHEI;.\UT1C    nor   from   BjilCIHT'S  DlSEA.SE- 
ACOOHPANIED   BV   AFFECTIONS   OF  THE   NeRVOVS   SYSTEM. 


Ao  important  series  of  cases  of  pericarditis  in  which  there  was 
Bflith^^  acute  rheumatism  nor,  so  far  as  was  directly  ascertained, 
Bnglit's  disease,  have  been  published  from  time  to  time  by  Eostan, 
Dt.  Abercrombiej  Dr.  Uright,  BouiUaud,  Audral,  and  Sir  George 
BuriuwH. 

Tlie  cases  of  this  class  that  1  have  gathered  together  from  the 
neords  of  various  obser\'ers,  and  from  the  note-books  of  St.  Mary's 
Hogkital  amount  to  twenty-six.     See  Analytical  Table  at  page  2S0. 

Tmm  Cftses  present  examples  of  the  whole  series  of  anfections  of  the 
roQi  tfjaleui  that  have  been  observed  iu  eases  of  rheumatic  peri- 

>  8ir  Thonrna  Wutson,  loc.  cit.  ii.  80«. 
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carditis,  M*ith  tlie  exception  of  those  willi  teraiwrarj'  insauity,  and 
these  were  possibly  represented  by  cue  fatal  case  that  had  obstinate 
taeituruity.  ^m 

Auiouf,^  these  twenty-six  cases,  (A*)  one  had  coma  without  deli-  H 
riutu;  (A**)  four  had  delirium  and  coma,  the  delirium  in  two  of  them  ~ 
l)r<.'ceding,  and  in  two  of  them  following  the  coma ;  one  had  delirium 
and  convulsions;  (B^)  eleven  had  nnconii*liaated  delirium  which  was 
sli;j;ht  and  of  short  dwatioii  in  seven  of  them  ;  and  of  those  without 
delirium,  (C*,  -)  thi-ee  had  chorea  or  chcaeiform  movements ;  (C  *) 
two  had  tetanus,  and  (I))  (tuo  liad  slight  con\ailsion3.  The  affections 
of  the  nervous  system  in  these  cases  uf  jiuiicarditis,  instead  of  being 
similar  in  character  were  tlius  \'ery  various.  ^M 

A^  Coyna. — The  patient  with  coma  was   a  woman  who  was  sud-^V 
dculy  seized  with  complete  loss  of  consciousness,  remained  in  this 
state  four  days,  and  died.     I*ericarditis  was   the  only   appi-eciahle 
lesion. 

A\  Coma  v:i(h  Ddirivm. — Among  the  four  cases  with  coma  asso- 
ciated with  delirium,  in  two  instances  the  delirium,  as  usual,  preceded 
the  coma,  while  in  two  the  delirium  foUftwed  tlie  coma.     One  of  the 
former  class,  a  boy,  aged  12,  atfected  with  pyaemia,  w^as  delirious,  and 
after  a  night  without  sleep,  became  unconscious  and  died  in  the  after- 
noon,    rericardilis  was  associated  with  small  deposits  of  pus  in  the 
walls  of  the  heart,  the  fibres  of  which  were  soft  and  almost  black.* 
The  other  case  in  which  delirium  was  followed  by  coma,  presented 
letuniform  symptoms.     A  \vonian  aged   2<J,  was  admitted  soon  after  ^ 
:l  false  conception  in  a  state  of  delirium  and  obstinate  taciturnity.  H 
After  this  she  frequently  reversed  her  head  backwanls.  had  convulsive  " 
movements  of  the  face,  and  the  arms  presented  from  time  to  time  a 
rigidity  almost  tetanic     On  the  fifth  day  the  arms  when  raised  fell  as 
if  paralysed,  she  became  comatose,  and  died  in  the  evening.     Peri- 
carditis was  the  only  morbid  state  dLscovered  ufler  death.- 

Three  of  these  cases  may  have  been  affecitd  with  '*  hyj^erpyi-exia."  ^ 
There  is,  however,  no  indication  that  their  temperature  was  raised.       ^| 

In  the  other  patient,  a  house-painter,  in  whom  the  coma  i>receded  H 
the  delirium,  I  think  that  Brig1it*s  disease,  not  noticed  after  death,  ^| 
wlieu  the  kidneys  were  not  examined,  was  the  probable  cause  of  the  H 
fatal  conditions  sjfokeu  of.-'  ^| 

The  iiaiient  with  delirium  ami  coundsions  was  a  8ch(»olbov  with  ^| 
evident  pya?min,  wlio  had,  in  the  (Opinion  ot  all  who  .saw  liiin,  severe  ^| 
intiammation  of  the  bniin.  His  brain  was  healthy,  but  his  j>eTicai'- ■ 
ilium  was  inllamcd,  and  innmiienible  small  patches  of  pus  oo/ed  from  H 
among  the  muscular  fibres  of  tlie  heart.*  The  case  with  convulsions  H 
without  delirium  was  alno  a  boy,  aged  7,  who  had  pain  in  the  left  ^| 
side  aud  the  epigastrium^  and  on  awaking  next  morning  \\'us  seizeil^l 

1  Mr.  StiiuK-v,  yUK\.  I'liii.  Tmns,  vii.  332.  ^H 

"*  Autlrnl,  niiiii|UL-  Mt>4lir;il,  i.  25.  ^^^H 

*  Itoutllnn'l,  ICM-.  i'it.  L  31f*.  ^^^H 

^^                        ^  Dr.  Ltdhniit^  Loiulon  Mctlicnl  Cnictlf,  ill  1829«  p.  209;  ^^^^| 
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with  slight  couvulsions,  sank  into  a  low  exhausted  state,  and  died  in 
half  ail  hour.  There  wa8  uuiversiil  jiericarditis,  and  -Nvlien  the  hcoii 
was  cleared  from  its  soft  gelatinous  envelope,  it  was  covered  with 
small  irregular  gi*anulatious.^ 

B'.  Ddirhua  without  coma  or  other  complications  was  present  in 
ideven  cases  of  pericarditis  not  occurring  in  acute  rheumatism  or 
Bright's  disease. 

ITie  most  im[>ortant  of  those  cases  was  a  mau  aged  30,  under  the 

care  of  Sir  James  Alderson.      Three  and  a  quarter  poundsi  of  dark 

amber-coloured  fluid  were  found  in  his  pericardium,  the  lieart  being 

covered  aiid  the  sac  lined  v\ith  a  thick  houeycomhed  layer  of  new 

;  l»rajic".     llie  supra-renal  capsules^  especially  the  right  one,  were 

:_;^ed  with  tuherculav  dej'osit.     He  had  excessive  distress  and 

fAia  over  the  heart,  the  M'hole  front  of  tlie  chest  was  dull  on  per- 
eOttioUj  and  the  impulse  and  sounds  of  the  heart  were  absent.  Fmm 
the  presence  of  these  signs  Sir  James  Alderson  concluded  that  his 
patient  was  affected  with  jiericarditis.  On  the  twenty-second  day 
after  admission  he  became  tlelirious,  and  on  the  twenty-fifth  he  mqs 
TiiatiiM/*nl^  and  died. 

Another  case  of  this  class  was  a  shoe-black,  aged  CT,who  had  deliriunj, 
with  great  loquacity.  Ue  raised  himself  suddenly,  went  to  the  window 
to  breathe,  returned  to  bed,  lay  down  and  soon  died.  There  was  ex- 
ftcmive  pleurisy  on  the  left  side,  spreading  to  the  pericardium,  which 
oootained  a  pound  of  purulent  liquid ;  the  walls  of  the  heart  being 
aofi  and  its  fleshy  substance  yellow.*  A  third  case,  a  uum,  had  peri- 
cardilLs  associated  with  pyiemia,  following  an  operation  for  .strictuiu 

Seven  of  the  remaining  cnses  of  this  series  presented  only  slight 
dalinum  and  may  be  conveniently  grouped  together,  One,  who  had 
r.h^iiro-pDeumonia  and  pericarditis,  recovered.^  Another  hud  slight 
mm  and  fever,  and  pericarditis.  One,  had  empyema  and  peri- 
GsfiiiU?.  Two  cases  under  my  care  were  delirious  the  day  before 
vMtt»  One  had  pya*nn*a,  and  pundent  dots  were  scattered  through 
fte  fiesby  substance  of  the  heart  ;  the  other  had  ompy^-'mu  of  the  left 
■idtfL  and  l>ericiinlitis.  In  the  two  remaining  eases  the  delirium  ap- 
peared a  short  time  l^efore  death ;  one  had  extensive  jdithisis  of  the 
liglit  lung  and  a  vast  canity,  the  other  had  empyema  of  the  left  side. 
the  pcricjirdium  lK?ing  iutlamed  and  thickened.  Tn  all  these  cases 
the  delirium  appeared  to  be  quite  as  much  (.onnocted  with  the  disease 
opon  which  tlie  pericarditis  Iiad  grafted  itself  as  ujion  the  pericarditis 
nilf,  and  in  most  of  them  it  was  little  more  than  the  \vandering  of 
WisA  ioc'ideut  to  illness  ol  so  lowering  and  fatal  a  chaiacter. 

The  remaining  patient  of  this  group,  a  coachman,  aged  51,  and  a 

.brrnl  -IT.!   who  WHS  uudcr  the  care  of  Dr.  Chambers,  presented  a  con- 

lubling  delirium  tremens.     He  had  extensive  pleui'o-pneii- 

V-'  left  lung,  and  pericaixlitis.     Two  of  these  cases  with 


.t<ir.  Tniui.  KtUn.  Mc*l  CUir.  Soc.  i.  1821-4, 

.  tit  ti.  S3».  3  UouUlAud,  loc.  cit  i  867. 
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brief  delirium,  were  imder  the  care  of  Sir  Jnmes  Alderson.  and  two 
under  that  of  Dr.  Chainberg, 

C\  -.  Chorea  and  Chorei/orrii  Movements, — Two  cases  of  uon-rhei 
matic  pericarditia  had  chorea,  and  four  presented  movements  of 
choreiform  character, 

C^.  Clwrea. — One  of  the  cases,  a  well-grown  girl  of  15,  bad  choi 
for  sL\  weeks  before  admission,  and  on  the  twenty-seventh  day  aft 
it,  was  suddenly  seized  with  obstructed  respiration  followed  by  &  coi 
vulsive  fit,  and  died.   There  was  pericarditia,  and  the  mitral  ^'alve 
somewhat  thickened,  hut  the  presence  of  cndocai*ditis  was  not  not< 
The  other  case,  a  little  girl,  was  under  my  own  care.    She  was  brougl 
to  the  hospital  in  her  motlier's  arms,  in  great  distress.     She  presents 
prominence  over  the  region  of  the  pericardium,  dulness  on  pcrcussioi 
extending  up  to  the  clavicle,  and  u  pericardial  friction  sound.    Thei 
was  evidence  also  of  pleurisy  of  the  left  side.     Choival  symptoi 
appeared  in  the  face,  beginning  in  the  corrugator  supercilii,  on  the  third 
day  after  admission,  and  chorea  was  established  on  the  fifth  day.     Oi 
the  ninth  day  she  was  much  quieter ;  her  face  was  pale,  her  lips  wc 
blue,  and  the  veins  of  the  neck  pulsated,  being  fidl  during  cxpimtioi 
and  during  the  ventricular  systole ;  and  a  loud  mitral  murmur  wi 
audible  at   the  apex.     She  died  on  that  day,  but  I  have  found  no 
notes  of  the  examination  after  death. 

C*,  Choreiform  Movements. — Fom*  cases  of  non-rheumatic  pcricarditi^| 
presented  in  the  course  of  their  illness  movements  of  a  choreifon^^ 
character.    These  cases  hold  an  intermediate  place  between  those  with 
well-developed  chorea,  and  those  with  regidarly  repeated  local  con- 
vulsive movements.      The   most   important  case  ought  perhaps   to_ 
be  included  among  those  with  chorea,  but  it  developed  certain  ch 
racteristic  symptoms  of  the  choreiform  type  thnt  are  rarely  or  neve 
present  in  uncomplicated  chorea.    Tliis  patient,  a  young  lady,  after 
fortnight  of  extreme  restlessness,  nnd  a  good  deal  of  delirium,  fc 
into  a  state  resembling  chorea  with  con^'^dsivG  agitation  of  the  liuil 
constant  motion  of   the  head,  and  wOd  rolling  of  the  eyes.     Coh 
was  applied  to  the  head,  her  symptoms  subsided  in  a  few  days,  and 
she  gradually  recovered.    Three  months  and  a  half  after  the  commence- 
ment of  her  illness  she  took  cold,  became  suddenly  worse,  and  died 
the  seventh  day.    The  pericardium  was  universally  adherent  to  tl 
heart  by  lymph,  and  a  deposit  of  Ij-mph  covered  its  outer  surface.* 

Tlie  other  three  Crtses,  all  fatal,  of  non-rheumatic  pericardii 
"were  reported  by  Corvisart,  and  tlic  most  rcinarkable  symptom  w 
a  8t;ito  of  extreme  agitation  amounting  t^i  jactitation.  They  all  hi 
pleurisy  as  well  as  pericnrditis,  and  one  had  pneumonia  also.  One 
them  had  delirium,  in  another  the  mind  was  aflocted,  nnd  in  the  thi 
disturbance  of  the  intellect  was  not  noted. 

C*.  Tetetniform  j%m;7^o?».«  ojid  Tctajivx. — Two  of  the  cases  of  noi 
rheumatic  pericarditis  were  affected  with  tetanform  movements, 


'  Dc  AbflrrcnFiDl>ifl,  Tnaa.  of  Med.  Cliir.  Sor.  of  Ediu.  i.  1. 
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with  actual  tetanns,  some  of  the  syniptonis  of  which  were 
".  One  of  these  ca.ses  was  a  hoy  who  when  admitted  had 
and  a  threat  of  suffocation.  His  fingers,  arms  and  forearms, 
his  lepa  aiid  feet  were  strouj,My  lient,  and  the  ranseles  of  his  limhs 
and  aMomen  and  his  masseters  were  so  hard  that  they  felt  like  tourh- 
ing  a  stone,  especially  during  the  paroxysms.  A  warm  bath  and  cold 
afliision  gave  ^reat  relief,  and  tlie  paroxysms  of  suffocation  ceased 
half-an-hour  later.  After  this  the  jaw3  were  slightly  closed,  he 
bad  a  return  of  the  sufiocation,  especially  when  he  drank,  and  owmi- 
donal  cramps.  On  the  fifth  day  he  hud  a  cold  hiith  by  accident,  and 
was  seized  with  cramp  when  in  the  bath.  He  had  spasmodic  contrac- 
tions of  great  intensity  on  the  following  day,  and  died  in  a  paroxysm 
of  suffocation.  There  were  two  ounces  of  pus  in  the  pericardium, 
the  surface  of  which  was  injected.* 

The  other  patient  with  tetanus  was  a  gentleman  of  middle  age  who, 
when  first  seen,  was  sufferinf;  from  a  violent  spasmodic  contraction 
of  his  limbs.  On  the  fifth  day  he  had  cramps  of  his  extremities 
■od  occasional  spasmodic  rigidity  of  the  whole  botly,  which  was 
wawtinies  bent  backwards,  being  supported  by  the  occiput  and  the 
heda  in  a  state  of  complete  opisthotonos.  During  the  night  his 
MpMnui  were  so  severe  that  he  could  scarcely  be  kept  in  bed,  and  he 
oad  aoddcnly  on  the  fallowing  day.  He  had  pericarilitis,  and  the 
bnin  and  spinal  cord  were  heftlthy.=* 

I  have  ranked  these  cases  with  tliose  of  tetanus  because  they  pre- 
'  nniverenl  rigidity  of  the  hmha  and  body  ;  whicli,  in  the  first 
extended  to  tlie  masseters ;  and  in  the  second,  caused,  during 
the  paroxysms,  complete  opisthotonos.  Tliere  were,  however,  certain 
coiMiitiofis  in  which  they  both  diflcrcd  from  ordinary  tetanus.  In  neither 
of  them  did  the  aflection  commence  witli  trismus,  and  in  the  second 
oaM  iU  presence  is  not  mentioned.  In  both  of  them  at  the  outset  of 
the  attack  the  muscles  of  the  extremities  were  involved  :  and  in  the 
first  of  them,  besides  cramps  of  the  legs,  the  fingers,  arms  niul  forearms 
•ere  Btrongly  bent  In  tetanus  I  need  scarcely  say  that  the  reverse 
eooditiotis  prevail,  for  trismus  is  usually  the  earliest  symptom,  and 
tba  affection  of  the  limbs  is  comparatively  late,  while  that  of  the 
hands  axid  arms  is  usually  slight,  the  extensor  muscles  being  more 
■flboCad  than  the  flexorfi.  In  tetanus  the  advance  of  tlie  (Usease  is 
itaadilj  progressive*  but  there  was  a  suspension  of  the  spa.smodic 
cocUxaction  of  the  limbs  in  both  of  these  cases. 

Dr.  IJright  describes  a  case  of  tetanus  occurring  in  a  man  affected 
vith  inflammation  of  the  pleural  surface  of  the  right  side  of  the  peri- 
Caidiain,  i^  the  phrenic  nerve,  in  which  there  was  no  pericar- 

■ditia^     Iri  Mnco  the  tetanus  advanced  rnpiilly  through   it^ 

jr.  :.    iivc  course.     On   the  first   evening  he  comphiined  of 
opening  his  mouth,  and  swallowed  with  a  convulsive 
iMiring  that  night  his  teeth   were  completely  closed,  and 
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next  moruiiig  he  could  get  nothing  into  his  mouth,  and  could  not 
even  swallow  his  saliva.  There  were  alight  indicatiooa  of  opistho- 
tonos, aud  spasmodic  action  of  the  muscles  of  the  back.  la  the 
afternoon  there  was  nu  relaxation  of  the  spasm ;  he  had  several 
epileptiform  seizures,  during  which  his  face  was  purple,  his  eyes 
stared,  and  hid  whole  body  Mas  couvulaed.  He  itimbled  occasionally, 
and  died  twenty-fours  hours  after  the  first  seizure  of  dysphagia. 
Dn  Bright  suggests  that  in  this  case  tetanus  may  have  been  caused 
by  the  phrenic  nerve  being  involved  in  the  seat  of  the  inflammation.* 


lez^l 


Convulsive  Movements,  Chorea,  and  Ckorci/orm  and  Tctani/ortn  Sym^ 
ionis  in  Ca3€s  of  Acute  Rheumatism  with  aiul  laithoitt  Pericarditis,  a 
in  C4i8es  of  Non-Iihcn malic  Pcricardilis,  in  which  Brighfs  Disease 
Absent.  Siuninanj.  Convulsive  Movements. — I  do  not  consider  h 
cases  of  coma  with  convulsions,  of  which  there  were  five,  three  Avi 
and  two  M-ithout  pericarditis,  one  with  and  three  without  endocarditis, 
which  was  probably  present  in  the  remaining  instance ;  nor  those 
with  convulsions  associated  with  albaminous  urine,  of  wLich  there 
was  but  one  patient,  aftected  with  both  pericarditis  and  endocarditis. 

There  were  altogether  nineteen  patients  with  convulsive  movements 
among  the  whole  series   of  180   cases   of  acute   rheumatism   with 
affection  of  the  nervous  system ;  twelve  of  whom   had  pericarditi^j 
aud  seven  had  no  pericai'ditis,  while  eight  or  i*erhap3  nine  of  tbedH 
had  endocarditis,      lourtcen  of  these  cases  had  twitchings   of  t^^ 
limbs  or  face,  and  of  these,  eight  hud  periuardilis,  and  five  endocarditis. 

From  this  remun^  it  is   evident  that   although  these  conMilsive 
movements  are  probably  influenced,  and  may  in  some  instances  have    i 
l)een  caused  by  the  co-existence  of  pericarditis  or  endocarditis;  vdflri 
they  may,  aud  often  do  occur  quite  iudependeiitiy  of  either  of  thosv^ 
aflectious,  and  in  the  absence  of  both  of  them. 

Hyperpyrexia  (actual  in  seven  cases,  inferred  iu  four),  was  presei^^ 
in   eleven   of  the   nineteen   cases  with    convulsive    movements   a^| 
twitcluuga.     lu  Dr.  iJreeuhow's  important  case,  given  at  page  :2Gt5. 
twitchings  of  the  face  were  generally  present  when  the  temperature 
ranged  from  102-1'  to  10(j-2',  but  they  were  suspended  by  the  cooling 
bath,  and  returned  after  removal  from  tlie  bath. 

The  general  affection  of  the  nervous  system  varied  in  the  different 
cases  with  convulsive  movements  and  twitchings.  In  one  patient 
a  convulsive  fit  preceded  coma  without  delirium.  In  seven  cases 
there  was  delirium  followed  by  coma.  In  four  of  these,  twitch- 
ings occurred  during  the  delirium ;  wliile  in  two  of  them,  twitch- 
ings, and  in  one,  convulsive  movements,  accompanied  the  coma. 
Convulsive  movements  of  the  whole  body  in  one  instance,  and  of  the 
face  in  anotlier,  followed  delirium  and  preceded  death.  Tliere  were 
general  convulsive  movements  iu  one,  aud  twitchings  of  the  face  in 
two  cases  of  uncomplicated  delirium.  ] 

^  MikI.  Cbir.  T  ran?,  x&i.  4. 
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There  were  twitcliing  movements  in  fonr  cases  with  cliorca  and 
delirium,  in  one  of  which  theio  was  also  a  state  resembling  tetanus 
and  oi>isthotonos.  In  tliese  four  cases  tlie  twitchings  were  probably 
choreiform  in  character. 

Id  one  of  the  two  remaining  cases,  a  slight  fit  with  ptosis  preceded 
death  by  a  few  hours ;  and  in  the  other  twitching  was  present  with 
albuminuria. 

Convulsions  were  present  in  three,  and  convulsive  agitation  of 
the  limbs  in  one,  and  of  the  lips  or  face  in  two  of  the  twenty-six 
of  non-rheuniatir.  pericarditis,  in  which  there  was  no  I^right's 


Charta,  and  Choreiform,  and  Tctani/orm  St/mptoms,  Chorea, — 
Twenty-one  of  the  180  cases  of  acute  rheumatism  with  affections 
of  the  nervous  system  had  chorea.  Fifteen  of  those  patients  with 
chorea  had  pericarditis,  six  had  no  pericarditis;  while  fourteen  of 
them  had  endocarditis ;  three  had  no  endocarditis;  and  in  three  of 
ibtan,  endocarditis  was  probable  or  floul'tlul.  rericarditis  and  endo- 
ctfdltis  attacked  three-fifths  of  these  patients  conjointly  (13  in 
21).  It  would  appear  from  this,  at  first  sight,  as  if  pericarditis 
&TOiired  or  influenced  the  production  of  chorea,  thus  apparently 
siippoTting  the  view  of  Dr.  Bright  that  the  more  frequent  cause  of 
chorea  in  conjunction  with  rheumatism  is  inilamniation  '*i  the 
pericardium,  tlie  irritation  being  probably  communicated  thence  to  the 
epine  through  the  phrenic  nerve.^  Tiiis  view  is  apparently  strengtb- 
ntd  by  tlie  history  of  sevend  of  the  cases  in  which  the  chorea  and 
the  pericAPiitis  appeared,  improved,  and  disappeared  simultaneously. 
On  tho  other  hand,  in  one  case,  chorea  preceded  pericarditis,  and 
in  at  Icae-t  two  others  it  came  into  play  when  the  pericarditis  was 
Taniahing.  The  united  presence  of  inflammation  without  and  within 
Um  heart  in  so  many  (»f  these  cases,  c(miplicates  the  question  as  to 
the  inflnence  of  pericarditis  on  the  production  of  chorea;  and  these 
cltmcal  utatistics  favour  the  view  that  endocarditis  may  be  the  cause 
of  the  chorea,  quite  as  much  as  that  pericarditis  may  be  its  cause. 
I  will  not  pursue  lliis  question  in  this  place  farther,  excepting  to  repent 
Ihet    in  Dr.    Hroadbent's   and    Dr.  Tuckwell's    important  cases   of 

and  delirium,  there  was  eml)olism  of  the  most  minute  cerebral 
associated  witli    endocarditis.      Tliese  two   cases  seem   to 

that  it  IS  possible  that  in  some  of  the  above  cases  also, 
chorea  may  have  been  associated  with  minute  cerebral  end'olism  due 
lo  endocarditis.  I  have  already  illustrated  the  possible  or  probable 
Mnnection  of  temporarj'  insanity  in  cases  of  acute  rheumatism  with 
adocaplitis  and  minute  cerebral  embolism,  or  with  minute  cerebral 
UranlMvis,  the  convolutions  being  affected ;  and  five  of  these  cases 
•I  efaotea  bod  al&o  temporary  insanity,  in  tliree  of  whicli  there  was 
tadoearditis,  while  in  two  there  was  no  endocarditis. 
Chorea  "was  present  in   two   cases  of  non-rheuraatic  pericarditis 
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without  Briglit's  disease.  lu  one  of  tliese  the  onset  of  the  chorea 
preceded,  ami  in  the  other  followed,  that  of  the  perieai-ditis.  lu  one 
of  those  cases  endocarditis  was  also  present,  and  in  tlie  other  it  was 
doubtful. 

UlboreifQrm  3l&vemcrUs,  Jactitation, — Chorea,  as  we  have  just  seen, 
affected  twenty-one  of  the  18U  cases  of  acute  rheumatism  yvith  aflec* 
tion  of  the  nervous  system.  Besides  these  there  were  fourteen  cases 
that  had  choreiform  movements  without  deliaite  chorea.  One  patient 
moved  automaticidly^  as  in  chorea,  and  another  made  objectless 
movements  with  his  Lands.  Both  of  these  cases  had  endo-pericarditis. 
Eight  patieuU  were  atl'ectod  witli  jactitation,  M'hich  was  general  in  six 
instances,  and  limited  to  the  right  or  left  side  in  two.  The  whole 
these  patients  had  pericarditis,  while  endocarditis  was  present  in  t] 
of  them,  was  absent  in  one,  and  probably  absent  in  four. 

There  was  extreme  jactitation  of  the  whole  body  in  three  caaoB 
non-rheumatic  pericarditis,  probably  M'ithout  endocarditis,  observi 
by  Corvisart ;  two  of  these  had  i>leui'i3y,  and  the  other  one  plei 
pneumonia ;  those  afloctions  in  two  of  the  cases  being  the  ptobabl 
cause  of  the  pericarditis. 

The  invariable  presence  of  pericarditis  and  the  frequent  apparent 
absence  of  endocarditis  in  these  cases  of  general  jactitation,  would 
appear  to  point  to  pericarditis  as  a  possible  cause  of  that  condition, 
and  perhaps  by  inducing  reflex  movements. 

Agitation. — Fourteen  of  the  cases  with  affection  of  the  nervous 
system  in  which  the  temperature  was  not  observed  had  agitation, 
which  is  a  condition  allied  to  general  jactitation,  which  was  also  pp?- 
seut  in  two  of  them.  I  find  no  express  mention  of  agitation  in  the 
sLxtj'-onc  cases  in  whicli  the  tempemture  was  observed.  Five  of  the 
fourteen  ca-ses  Mith  agitation  had  pericarditis ;  eight  of  them  had 
endocarditis ;  wliile  five  of  those  cases  had  neither  endocarditis 
nor  pericarditis. 

Ten  of  tlie  cases  with  agitation  died  and  four  recovered. 

Rolling  of  the  Head  from  side  to  side. —  A  peculiar,  rcgularlj 
repeated  rolling  of  the  head  from  side  to  side  occurred  in  eight  of  th^ 
18U  cases  of  acute  rheumatism  with  affection  of  the  nervous  systei 
Five  of  these  casas  liad  well-developed  chorea,  and  two  others 
limited  choreiform  movements.  Six  of  these  cases  had  pericardii 
while  five  of  them  had  endocarditis,  and  in  one  its  presence  vt\ 
doubtfuL  All  of  them  had  either  endocarditis  or  pericarditis, 
peculiar  oscillating  movement  of  the  head,  though  generally  conn( 
in  tliose  cases  with  chorea  or  choreiform  movements,  is  not,  so  fa 
as  I  know,  ever  present  in  ordinary  chorea,  and  it  forms,  therefoi 
a  feature  of  dineroucc  between  those  cases  and  these.  One  pati< 
who  had  eudo-perioaixlitis,  delirium,  and  coma,  rolled  violently  about 
the  bed  so  that  he  recjuired  to  be  held  down. 

Choreilbrni  movements  were  present  in  four  cases  of  non-rhcoimaftio 
pericanlitis  witliout   Bright's  disease.      In  one  of  these   the  s 
resembled  chorea,  there  being  convulsive  agitation  of  the  limbs 
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coQfltant  motion  of  the  bead,  >\'ith  delirium ;  in  another  patient  there 
wfts  abght  convulsive  ogitutlou  of  the  face ;  and  in  two  other  cases 
tbero  WHS  %'iokut  general  jactitation. 

Tfianifurm  Symptoms  and  Tetanus. — Thirteen,  or  if  the  presence 
of  "risus  sardonicus"  alone  be  included^  fifteen  cases  presented 
•grmptooiB  of  a  tetaniform  nature. 

In.  «ight  of  those  cases  the  tetamform  symptoms  were  general. 
I  of  these  had  also  choreaior  choreiform  movements.  In  one  such 
the  choreal  con\"ulsions  i)ut  on  a  character  resembling  tetanus 
Bad  opiathoUiuos,  and  the  distress  in  swallowing  was  not  unlike  that 
in  hydrophobia.  Another  case  had  opisthotonos  and  tetanic  spams; 
and  a  third  had  alight  opisthotonos.  Three  other  cases  had  spasms 
or  convnlaions  of  a  tetanic  character,  which  were  accompanied  in  one 
llBtuice  hj  firm  clenching  of  the  luinds.  One  patient  under  my  care 
lad  sfciiTness  of  the  neck ;  and  rigid  jerking  and  slinking  about  of  the 
left  anu ;  the  forearm,  at  a  hiter  period,  being  bent  ou  the  arm,  the 
bud  on  tlie  forearm.  The  eighth  case,  a  woman,  had  a  temperature 
uf  109'5,  and  after  being  put  into  a  tub  of  cold  water  was  attacked 
%v  ith  ionic  spasms.  Two  cases  had  spasms  of  rigidity  of  the  muscles 
of  the  neck,  in  one  after  being  cooled  in  the  bath  from  t  IDS'* 
to  103'6',  and  two  had  stiffness  of  the  neck,  one  of  which  has 
been  already  alluded  to. 

One  patient  w^ho  was  violently  delinous  at  a  temperature  of  lOT'S"" 

to  109;  after  being  bled,  inunodiatcly  passed  into  a  state  of  micun- 

MrkraoMM,  and  was  attacked  with  trismus,  and  convulsive  movements 

flC  Ibe  jaws,  hands  and  arms.     Two  cases  were  afTccted  with  stifiiiess 

of  like  jaw ;    which  was  accompanied  in   one  of  them  by  swelling 

tf  Ike  Icmporo-maxiUar}'  articulation;    this  being  the  patient  just 

ifokeu  of  who  wa^  seized  with  tonic  spasms  after  the  bath ;   and 

iho  doaed  her  teeth  firmly  over  her  lips,  drawing  blood.     Another 

latient,  a  man,  was  continually  moving  his  lower  jaw  and  biting  his 

hp;  ami  another,  also  a  man,  kept  incessantly  iK)uting  his  lij>s  and 

nUnug  them  over  his  teeth.     One  patient,  spoken  of  above,  with 

lymai  of  rigidity  of  the  neck  after  the  bath,  had  also  spasms  of 

fluidity  of   the  lips.      Another  case  witli  opi:^thotonos  and  tetanic 

oorolsions,  closed  the  lips  in  snaps  before,  and  smacked  the  lips 

<(Wr  bavLsg  convulfiions. 

"Riras  sardonicus"  was  observed  in  five  cases,  in  three  of  which 
litt«  were,   and   in   two   there  were   not,   other  tetaniibrm  symp- 

Of  the  Bl>ove  thirteen  coses  with  tetaniform  symptoms,  not  including 
^  two  V,  ;  le  "risus  sardonicus,"  ten  had  endo-pericarditis,  one 

^  peri'.   .  -  ndncanlitw   being   absent,  in  one  both    of   those 

iftctioDJi  wcrt:  doubtful,  and  in  one  they  wci-c  both  absent.  These 
dimcal  facts  make  it  probable  that  pericarditis  or  endocarditis,  or 
may  aomctimca  be  concerned  in  the  production  of  tetaniform 
tpftptomaw  Other  influences  were,  however,  at  work  connected  with 
l7p«Tpyrexia  in  uome  of  the  cases.     Thus  trismus  appeared  in  one 
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patient  just  alluded  to  wIiq  Lerame  unconscious  after  being  bled,  the 
tempcratuTC  rising  from  107  8°  to  109'' ;  and  in  three  cases  the  tetani- 
form  symptoms  came  into  play  after  the  excessive  temperature  h 
been  cooled  down  by  the  bath. 

We  have  already  seen  tlmt  in  one  case  of  non-rheumatic  poricardi 
ending  in  cnina,  the  arms    presented  occasionally  a  rigidity  as 
tetanus ;  and  that  in  two  other  cases  of  the  same  kind,  there  was 
actual   tetanus  of  a  peculiar  type.     These  three  fatal  cases  had  no 
endocarditis. 

Andral,  in  commenting  on  the  first  ol  these  cases,  or  that  wit 
occasional  rigidity  of  the  arm,  and  delirium  ending  in  coma,  as 
whether  the  cai:se  of  the  affection  of  the  nervous  system  in  these  cas' 
is   not  in    the  inflammation   of   the   pericardium  itself?     We  ha 
already  seen    that   Dr.    Urij^hl    looks    to    the   communication   of 
influence  from  the  inflamed  pericfirdium,  thi*ough  the  phrenic  ner 
to  the  spine,  as  a  cause  of  cboreal  and  tetaniform  affections.     I  woul' 
here  remark  thfit  tetanus  may  be  caused  by  a  wound  and  by  exp^is 
to  cold,  and  there  is  nothing  therefore  iuconsistuut,  ao  far  as  I 
see,  in  the  idea  that  it  may  be  caused  also  by  an  internal  inflammalion 
affecting   local   nerves,   nud   through   their   channel    acting  on   the 
spinal  maiTow. 

Tetanus  is  not,  po  to  speak,  an  iutermitteut  contraction  of  the 
muscles  of  the  reflex  type,  but  a  continuous  contraction  of  the 
muscles,  due  to  the  direct  continuous  action  of  the  spinal  cord.  In 
tetanus,  as  Dr.  Lnckbart  Clarke  has  shown,  there  are  areas  of  dis- 
integration in  the  spinal  cord.  In  traumatic  tetanus,  the  cause  of  the 
aflection  is  the  injury  to  the  neiTc,  and  in  tliese  cases  the  nerve  must 
cany  from  its  periphery  to  its  centre  an  influence  that  sets  into  action 
the  disintegration  of  tlic  cord.  If  tlie  inflammation  of  the  peripheral 
ends  of  the  ner\T3  of  the  pericanliura  excites  tetanus,  it  would  perhaps 
do  so  in  some  such  manner  as  that  just  suggested.  Tlie  cases  of 
tetanus  and  tetaniform  affection  associated  with  pericarditis,  though 
striking  arc  vory  rare,  and  we  may  fairly  ask  whether  in  those 
cases  in  which  the  two  affections  coincided,  some  other  cause  may 
not  have  been  at  work  to  induce  the  tetanus.  I  know  of  no  instance 
in  which  tetanus  was  induced  by  any  other  internal  inflammation, 
and  if  this  be  so,  it  is  not  easy  to  see  why  pericarditis  or  pleurisy 
nffectinc;  the  phrenic  nerve  should  lie  the  only  internal  inflammation:? 
capable  of  inducing  that  affection  in  its  t}"|>ical  or  modified  foiTu. 
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In  every  case  of  rheumatic  pericarditis  there  is  an  increase  in  lh< 
amount  of  fluid  in  the  pericardium,  and  a  layer  of  ridged,  roughened,' 
or  honeycombed  l^^Tuph  is  spread  over  the  opposing  surfaces  of  the 
heart  and  the  pericardial  sac.     The  amount  of  the  fluid  poured  into 
the  sac  is  made  known  by  the  extent  of  dulness  on  percussion,  lli*; 


VEmcARDJTI^. 

nunenoe  of  the  steruum  and  costal  cartilagos,  and  the  widening 
the  intercostiil  spaces  over  the  rBrjiuii  of  the  [wricirdiurn,  and  hy 
j»osition  of  the  impulse ;  while  the  presence  of  lymph  covering 
heart  and  lining  the  sac  is  told  by  a  friction  sound. 

Effusion  of  Fluid  into  Uie  Pericardivni  in  Rfuumatie  Pericardilia, — 
Altliouffh  in  the  prescribed  oLxler,  the  examination  of  the  chest  by  the 


Tiu.  SX-^fvicAAliniQ  not  diBtendtjil. 


Tw.  rv. 


Fu;.  34.'^reric«rdiniii  oriiBcUlly  distended 
witli  fifleou  ouiicub  uf  fluid. 


m  and  the  application  of  the  hand  rightly  precede  that  by  percussion 
^  fverse  this  order,  nn*l  Ite^nn  wilh  percussion,  for  by  it 

•  of  the  extent  of  the  fluid  in  the  sac. 

uirn  of  an  adult  man  ^nth  a  healthy  he^iil  is  capable 
^  :.„UA  fuurteen  to  twenty-iwo  ounces  of  fluid,  and  that  of  a 


30G 


A  SYSTHM  OF  MEDICINE. 


boy  uf  from  G  to  9  years  old,  about  six  ounces,  when  the  sac 
distended  to  the  full  hy  injecting  water  into  it  by  a  syringe,  through 
an  opening  made  in  the  anterior  wall  of  the  pericanlinni. 

The  eflfect  of  this  ortiticial  <lii5ten3iou  of  the  pericardium  on  tli 
size,  form,  and  position  of  the  sac  and  on  the  situation  of  tho 
sunounding  parts  is  shown  in  the  accompanying  figures  (33,  34) 
The  pericardium,  thus  distt'ndetl,  is  pyramidal  or  pear-sliaped.  It 
is  formed,  so  to  speak,  of  a  larger  and  a  smaller  sphere,  the  smaller 
one  resting  on  the  top  of  the  larger.  The  larger  and  lower  sphere 
contains  the  heart,  the  ascending  vena  cava,  and  the  pulmonary 
veins ;  and  the  smaller  sphere  holds  the  gront  vessels.  The  dis 
tended  sac  occupies  the  whole  centre  of  the  chest,  filling  up  the  space 
between  the  sternum  in  front  and  the  spinal  column  behind;  and 
extending  across  the  cliest  from  a  little  within  the  right  nipple  to 
a  little  l:)eyond  the  left  nipple.  The  whole  sac  is  lengtliened;  it^  smaller, 
end  reaches  upwards  almost  to  the  top  of  the  sternum ;  and  its  Hoor^ 
l)eing  formed  by  the  central  tendon  of  the  diaphragm,  presents  a 
liirge  spherical  prominence  that  bidgea  downwards  into  the  ab- 
domen, occupies  the  epi^fistriuni,  and  reaches  as  low  aa  the  tip  of 
the  ensiforiu  cartilage  and  the  lower  edge  of  the  sixth  costal  cartilage. 
The  enlai-ged  and  swollen  sac  displaces  all  the  organs  and  parts 
surrounding  it.  In  front  it  separates  the  two  lungs  from  each  other, 
so  afi  to  uncover  the  pericardium  in  front  of  the  heart  and  great 
ai-teries.  It  pushes  forwards  the  two  lower  thirds  of  the  sternum, 
the  ensiform  cartilage,  and  the  adjoining  costal  cartOages,  especially 
the  left,  from  the  third  to  the  sixth ;  and  by  counter-press 
backwards  it  compresses  the  a'sophagus,  the  descending  aortA, 
bifurcation  of  the  tmchea,  and  the  left  bronchus  l)etween  itself 
the  bodies  of  the  vertebra}  upon  which  thf»se  parts  rest  It  displaces 
the  lungs  to  either  side  and  backwards  ;  and  the  central  tendon  of  the 
diaphragm  where  it  forma  the  Hof»r  of  the  fHiricardium,  the  stomach, 
and  the  left  lobe  of  the  liver  downwards. 

The  artificial  distension  of  the  pericardium  closely  con-esponds  in 
general  form  witli  its  natural  distension  from  pericarditis,  when  the 
amount  of  the  effusion  has  reached  its  acme.  I  have  already  sketched 
at  page  217  what  I  believe  to  be  the  usual  course  of  the  increase  of 
the  etiusion  from  the  beginning  of  an  attack  of  pericarditis  to  the 
period  of  its  acme.  When,  however,  the  intiammation  of  the  pericar- 
diuui  has  existed  ft>r  some  time,  the  walls  of  the  sac,  so  thin,  tough,  and 
firm  in  health,  become  comparatively  thick,  soft,  and  yieldinr^;  and 
the  sac  caimot  expand  to  a  material  degree  eitlier  upwards  towards  t 
neck,  or  downwards  txnvards  the  abtlomen,  it  yields  sideways  and  bfti 
wards,  and  widens  to  the  right  and  especially  to  the  left,  so  as  to  e 
croftch  on  both  lungs,  but  more  seriously  on  the  left  lung;  as  may  be 
in  the  accompanying  figure,  which  is  taken  from  a  case  of  chroni 
pericarditis  of  long  standing,  in  whicli  the  sac  contained  three  poun 
and  a  quarter  of  fluid  (fig.  So).  When  thus  distended,  the  sac  seems  t 
occupy  the  whole  front  of  the  chest ;  and  it  completely  conceals  :he  I 
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g.  which  i.s  pushed  haokwardsond  compressed  by  it  so  that  couijmi'a- 
ely  little  air  is  admitted  into  that  luni;  at  its  lower  nnd  posterior 
rt ;  thia  effect  being   increased   by   the   compression   ol"  the    left 
nchua. 

There  is  another  effect  of  this  distension   of  tlie   pericardium   to 

which    I  have  already  alluded,  its  inferred  effect  namely  upon  the 

art    itself.     The    muscular  walls  of   the  ventricles  are  so   thick, 

d  their  action  is  so  powerful,  that  the  direct    itWwX  of  the   fluid 

preasare  upon  them  cannot  be  very 

proat.     But  tlie  pressure  of  tlie  fluid 

tdls  inwards   upon    the  weak   and 

anresisdng   walls   of   the    auricles, 

the  vena  cava   descendcns    within 

the  pericardium,  and  tlte  pulmonary 

reinSy  so  aa  to  comprcsB  and  lessen 

those  vessels  and  the  auricles,  and 

to  resist  and   impede  the  current? 

of  blood,  on  the  one  hand  from  the 

•   *'Tii  alon^  the  cava,  and  on  the 

iritMi  the  hinj,'s  alonj^  the  pul- 

•  •ins.    This  partial  hlockinj; 

iihle  Htreaui  from  the  ms- 

the    lungs    to    the   hettrt 

he  contents  of  the  orj^'jtn. 

and  tcudjs  to  diminisli    the  size  of 

il«    cavities.       At    the    same    time 

tbe  supply  f>f  bhxKl  to  the  aorta  is 

kssoDsd*  and  the   ascending    aorta 

is  Iberefore  also  compressed  by  the 

ftttid.     The  pulmnnary  urtery,  how- 

f¥W,  owinR  to  the  obstacle  to   the 

flow  of  bloo<l    through    the  lun^rs. 

Wads  to  T«4ist  the  pressure  of  the 

isid  in  the  swollen  sac,  and  to  re- 

■sin  dLstt^iided. 

Wble.  however,  this  influence  on  ym.  w.-  rnw  of  |«Ti.«n3itis  in  whuh 

t^  part    of    the     fluid     pressure    of       onn  m?  conUinod  3J  Ihfi.  of  fluid.  The 

U»  di*lendoil  r^ericardium  is  at  Pjii^-i^JJ^^««"H^r  t»««i*nrSirJttiDea 
*wk  cnrnpresMing  the  auricles  and 

vqbs;  a  wcond  influence  is  at  work,  also  set  up  by  the  inflammation, 
Is  eoanteract  tlio  first  influence,  and  t*)  shield  to  some  extent  the 
Veskcr  parts  of  the  heart.  Tlie  auricular  appendices  shrink  at  an 
wiygtsge,  and  the  walls  of  the  auricles  and  veins  ai-e  thickeneil  and 
•Bwwhat  pnitect<*d  from  the  pressure  of  the  effused  fluid  by  a 
l^tthsry  coat  of  mail  in  the  shape  of  the  roughened  and  honeycoml>ed 
OQSting  of  lymph  that  clothes  and  strengthens  the  feeble  natural  walls 
^  tboae  parts.  Thus  the  double  march  of  the  inflammation  supplies  nt 
^  tame  time  a  compressing  fluid,  and  a  sustaining  covering  of  ]}^ipU 
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The  flisteTision  of  the  pericardium  with  fluid  produces  two  other 
effects  oil  the  heart.  1.  The  heart  is  heavier  than  the  ilnid  in  which 
it  plays,  aud  its  ventricles  conaequently  tend  to  sink  backwards  so 
that  the  left  ventricle  rests  npnn  the  posterior  wall  of  the  pericnniiuni. 
juRt  as  the  liver  sinks  backwards  when  the  al)donien  is  distended 
with  fiuitl  in  cases  of  ascites.  2.  The  other  effect  of  pericanliid 
distension  on  the  heart  is  the  lifting  or  tilting  npwauls  of  the 
within  the  sac.  The  heart  is  attached  by  its  gi'eat  vessels  to 
posterior  and  upper  parts  of  the  sac,  and  tlie  whole  organ,  thercfo 
tends  ta  shrink  upwards  and  gravitate  backwards  towards  its  points 
attachment.  At  the  same  time  the  accumuLiting  fluid  which  occupi 
in  volume  the  space  between  the  lower  surface  of  the  heart  and  th 
central  tendon  of  th(!  diaphragm,  displaces  thti  organ  upwards  int 
the  hirjher  part  of  the  pericardium. 

The  natural  eflect  of  this  gravitation,  shrinking,  and  upward  d 
placement  of  the  heart,  owing  t^  the  great  accumulation  of  fluid 
the  sac,  would  be»  I  conceive,  if  not  modified  liy  other  agencies,  1 
cause  ft  layer  of  fluid  to  be  interposed  between  the  front  of  the  hea 
and  the  anterior  walls  of  the  chest  Practically  however  we  find  tluit 
this  is  not  usually  the  case  over  the  mass  of  the  ventricles  ;  for  witli 
one  or  two  rare  exceptions  we  can  always  feel  the  impulse  of  thi 
heart  beating  sometimes  with  force,  sometimes  with  a  thrill,  in  t 
second  and  third,  or  third  and  fourth  left  spaces,  extending  from  t 
edge  of  the  sternum  to  above  and  beyond  the  nipple.  A  layer 
fliud  is,  however,  evidently  interposed  between  the  lower  portion 
the  front  of  the  heart  and  the  anterior  walls  of  the  chest. 

The  reasons  for  the  presence  and  pulsation  of  the  heart  in  the  upper 
intercostal  spaces  when  the  pericardium  is  dbtendcd,  I  believe  to  be, 
firstly,  the  distension  of  the  pulmonary  arteiy,  and  to  a  less  extent,  of 
the  rir^ht  ventricle,  owing  to  the  difficulty  with  which  the  blood  flows 
through  the  lungs  ;   and,  secondly,  the  raised  position  of  the  he 
which  having  left  the  broader  space  of  tbe  chest  below,  where 
enjoyed  free  play,  occupies  its  narrower  space  above,  where  the  he 
and  pericardium  are  as  it  were  grasped  between  the  walls  of  the  chest  i 
front  and  the  bodies  of  the  vertebrae  behind.    The  result  is  that  and 
the  combined  influence  of  the  elevation  of  the  heart;  the  distensio: 
of  the  pericardium  ;  and  the  contracted  area  of  the  upper  part  of  ti 
chest  in  which  the  heart  is  lodged,  the  left  lung  is  disphiced   fro 
before  the  organ  and  the  right  and  left  ventricles,  and  the  ape\  a 
the  great  arteries  l>eat  against  the  higher  intercostal  spaces  witli  whid 
they  come  into  direct  contact.     In  conseriucnce  of  the  withdrawal 
the  lung  from  before  the  heart,  and  the  narrowing  compass  of  tl 
portion  of  the   chest  in  which  the  organ  is  situated,  its  imp 
besides  being  raised,  is  also  widened  outwards,  so  that  the  apex  beai 
against  the  third  or  fourth  space,  at  or  above  the  level  of  tho  I' 
nipple,  where  it  extends  beyond  the  nipple  line. 

Although  the  upper  portion  of  the  right  ventricle  is  in  immedia 
contact  with  the  walls  of  the  chest,  I  am  satisfied  that  a  portion 
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the  fluid  effused  into  tho  sac  is  interposed  between  those  walls  and 
the  lower  poHion  of  the  right  ventricle  over  its  anterior  surface. 

We  shall  afterwards  see  that  the  impulse  is  raised  in  position  when 
the  fluid  in  the  pericardiuju  increases,  and  is  lowenid  in  position  wlien 
that  fluid  diminishes,  so  that  under  these  circumstances  the  varying 
amount  of  th*i  fluid  is  told  by  the  varying  position  of  the  impulse. 

Casts,  inrjnded  in  the  following  tables,  thai  form  the  subfect  of  this 
inquiry  into  the  fthyftical  »t)/ns  of  jyericardiiis. — I  possess  notes  of  44 
of  my  fi3  cases  of  rheumatic  pericarditis,  of  the  increase,  acme,  and 
diminution  of  the  quantity  of  fluid  in  the  pericai-dium,  as  shown  by 
the  enlarging  and  lessening  area  of  the  dulneas  on  percussion  over  that 
region ;  the  progressive  changes  in  the  position  of  the  impulse ;  and 
the  variations  in  the  tone,  intensity,  and  area  of  the  friction  sound ; 
ftll  of  which  signs  are  at  once  the  eft'ects  and  the  witnesses  of  the 
ftdvADce  and  decline  of  the  inflammation.  I  have  arranged  these  44 
cues  in  columns  in  the  accompanying  tables  (see  pages  313 — 327),  so 
that  day  by  day  each  of  those  parallel  eflects  of  tbe  disease  may  be 
neo  either  singly  or  in  comparison  with  each  other ;  and  have  com- 
bined with  them  the  co-existing  endocardial  muntiui-e,  tho  presence  ot 

'i.  river  the  region  of  the  heart  and  elsewhere  in  the  chest,  and  the 
lon  of  the  joints  ;  and  1  shall  now  briefly  analyse  point  by  point, 
iLoiC  parallel  effects  in  those  cases. 


Percussion, 
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'7  Arm  of  Ihdnc3s  on  Fcrciam'on  over  the.  Pericnrdttim, 
I  iierc€ue  of  Fluid  in  the  Sac. — In  22  of  the  44  cases  under 
.'»D,  the  increased  amount  of  fluid  in  the  pericardium,  as 
L. — uu  by  the  extended  area  of  dulness  over  that  region,  had 
ilretdv  at  the  time  of  its  first  observation  reached  its  acme,  and 
from  Ihftt  lime,  the  amount  of  fluid  with  its  area  of  dulness  steadily 
<i«':lijnod.  One  of  these  cases  had  a  relapse  and  proved  fatal  on  the 
lithday.  In  the  remaining  22  cases  the  period  of  the  greateijt  dis- 
tooim  of  the  sac  was  preceded  by  a  gradual  increase,  and  was  followed 
W  a  nK»re  gradual  decrease,  in  the  amount  of  the  fluid ;  the  periods 
*f  increase,  acme,  and  decrease  of  the  amount  of  fluid,  being  shown 
W  the  oorrefiiK)nding  gradual  enlargement,  greatest  area,  and  lessening 
01  th»  region  of  didness  on  percussion  over  the  pericardium.  In  11  of 
tbtto  22  cases  there  was  a  single  rise  and  fall  of  the  tide  of  the 
(biion;  but  in  the  11  n>maining  cases  there  was  a  relapse,  and 
•fct  aaotint  of  effusion,  after  lessening  considerably,  again  increased 
ndituiiiod  to  a  second  acme.    In  five  of  those  cases,  indeed,  there 

t*w  a  s&cond  relapse,  so  that  the  fluid  in  the  pericardium  presented 
I  third,  and  in  one  of  them  even  a  fourth  wave  of  increase. 
Tlic  duration  of  the  whole  period  of  increase  of  dulness  on  percus- 
^ti  over   the   region  of   the  pericardium  varied  much  in  difl'erent 
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patients.  Of  the  22  cases  in  which  the  region  of  dulness  had  attained 
to  its  greatest  area  at  the  time  of  the  first  observation,  the  average 
duration  of  the  increased  dulness  from  the  effusion  into  the  pericardium 
was  eight  days,  the  extreme  duration  varying  from  three  days  on  the 
one  hand,  to  seventeen  on  the  other.  The  average  duration  of  the 
period  of  increased  dulness  in  the  11  cases  in  which  there  was  a 
gradual  increase,  single  acme,  and  a  decrease  in  the  amount  of  fluid 
effused  into  the  pericardium,  amounted  to  fully  eight  days,  the 
extreme  variation  ranging  from  four  to  thirteen  day&  The  average 
duration  of  the  whole  period  of  increased  pericardial  dulness  was 
more  than  twice  as  long  iu  the  11  cases  of  relapse,  as  in  the  cases 
with  a  single  acme,  since  in  them  it  amounted  to  eighteen  days,  the 
extremes  varying  from  fourteen  to  twenty-four  days. 

The  increase  of  fluid  in  the  early  stage  was  usually  rapid.  Tn  one 
half  of  the  cases  in  which  this  increase  was  watched,  the  area  of 
dulness  had  reached  its  maximum  on  the  second  or  third  day  after 
the  first  observation  (11  in  22),  and  in  all  but  two  or  perhaps  three 
of  the  remainder,  on  the  fourth  or  fifth  day.  The  early  advance  of 
the  dulness  was,  as  a  rule,  more  slow  in  those  patients  who  suffered 
from  a  relapse  than  in  those  who  did  not  do  so. 

The  time  during  which  the  effusion  into  the  pericardium  remained 
at  its  height  was,  as  a  rule,  very  short.  In  39  of  the  44  cases  the 
i*egion  of  dulness  extended  over  its  greatest  area  for  about  a  single 
day.  It  may  have  lasted  longer,  but  on  the  next  examination,  made 
usually  on  the  following  day,  but  sometimes  later,  the  tide  had 
turned  and  the  extent  of  dulness  had  lessened.  The  acme  of  the 
l)ericardial  dulness  lasted  two  days  in  three  of  the  remaining  cases, 
and  three  days  in  two  of  thera. 

The  period  of  the  decreaseof  the  effusion  in  the  pericartiium  was  much 
longer  than  that  of  its  increase,  its  average  duration  having  been,  as 
we  have  already  seen,  eight  days  in  the  22  cases  in  which  the  effusion 
was  at  its  acme  on  the  first  examination. 

We  thus  see  that  the  period  of  the  advance  of  the  eflusion,  dating 
from  the  time  of  its  first  observation  in  the  early  stage,  usually 
lasted  about  three  days ;  that  the  period  of  the  acme  of  the  effusion 
was  usually  observed  during  only  one  day  ;  and  that  the  period  of  the 
decline  of  the  effusion  generally  lasted  about  eight  days. 

The  fluid  in  the  pericardium  begins  to  increase  on  the  first  day  of 
the  inflammation ;  but,  as  it  necessarily  gravitates  backwards  during 
the  early  stages,  the  effusion  does  not  appear  in  front  until  it  has 
accumulated  so  as  to  occupy  the  natural  hollow  at  the  back  of  the 
sac,  and  the  space  between  the  lower  surface  of  the  heart  and  the 
floor  of  the  pericardium.  Dulness  on  percussion  over  the  region  of  the 
pericardium  therefore  does  not  declare  itself  until  the  inflammation  has 
lasted  for  a  day  or  two.  I  have  no  exact  indications  telling  how  soon 
the  fluid  advances  to  the  front  of  the  heart  in  sufficient  quantity 
to  push  aside  the  lungs.  That  it  must,  however,  have  been  rapid 
in  certain  cases  is  I  think  shown  by  the  following  instances : — 
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ftmsi  u  youth  u«d  17,  aSWtM  with  rh«iim«tic  pencanltti%  who  recorered 
lyi  froni  the  lime  of  his  ■dniission. 

[ «/  (Atf  na/>i4i  inrrea^v  <^  ^  tffuman.  into  tk*  ptricardittmy  Jutt  be/nre  tUc  oocttrrfrtce 
M.    The  ctTosioii  eoiu|iIetelf  distended  ttie  uic. 
I*"/  'if  ulmiKflioij. 

^  ptruardial  tfiuum  difltAndji,  Ifngtheno,  And  wiilonfi  the  hu*..  to  the  same  flxtent 
'  «tth  the  Mme«fl«ct  u  when  ihe  beAlthy  pcrieanlial  sac  is  artificially  distended  with 


figa.  S8,  34,  iK  305).     The  swullcn  pencar<liuDi  is  pymniitlHl  or  8hai>ed  like  a 

'•  tt  in  njjfare  34.     Its  smaUer  and  higher  portion  (1,  1.)  contaiitfi  the  K^&t  arteries  ; 

■>^iliiAr){iir  Dortinn  in  occupietl  abuve  (2,  2,)  by  the  heart,  auil  beluw  {3,  3, )  hy  the  k"'^^^ 

I  of  fluid  which  nccutiiulntcs  between  the  under  BurfiiiH!  of  the  heurt  aud  the  floor 


•  tie  pericardinm.     The  diHt(.'Uilcd  perirardium  diii|ilai't>ii  the  luiigH  upwards,  mid  to  each 
■■•;  wd  the  diaphragm.  liver,  and  stomach  downwanls  :  iinil  the  fluid  in  the  saf!  eorn- 

rH  the  aaricleia  ;  and  that  in  the  lower  purl  ion  of  tliehao,  lietween  ihc  under  surfucf  of 
Imwt  and  the  floor  of  ihc  pericaxiliam,  elevAt«'ii  thi*  hi'art.    Owing  to  the  displaci^meiit 
«f  tti  10001  from  beforv  the  pericardiam,  the  whole  of  the  anterior  siirfuce  of  the  heart 
o^inat aitcri«s  ia  expnaml,  including  the  rixht  auricle  and  ventricle,  the  apex  and  front 
if  Cot  bft  ventriclp,  the  ascondinf;  aorta  within   the  pericardititn  and  the  pulmonary 
;  Aod,  owing  to  the  elevation  of  tlie  heart  hy  th<*  fluid,  that  oi^n  prei«eH  and  ruba 
id  fenre  agunat  the  walls  of  the  cheat  in  front  of  it ;  the  anterior  t^urfooe  of 
ita  lowtn*  portion  ia,  however,  Hejanited  from  the  Mteniitin  and  rnrliUgra  by 
'«f  ifltvpOMd  flnitl. 
■  mJanalioo,  and  that  whirlt  follows,  given  onco  for  all,  will  applv  to  fif^^nva  37  : 
UB  ;  41;  p.  SIS ;  46.  p.  SAH  ;  and  4S,  p.  395«  which  leprejienl,  each  of  them,  iha 
«r  ftnt  or  accund  acme  of  the  pericardial  ('ffusion. 

n  it  mvmimfct  mirr  Ou  rffpoH  of  the  pericardium^  the  left  OOatal  cartilagea  and 
^  froai  tlir  ; '  ' !  '  eighth  betog  raised  and  moved  outwarda. 

^  IV  fttti»»  im  })trcuMioH.  over  ths  dittended  pericardium^  ("pericanlial 

u>v  .:■.-  »  ^pniT.)  indicates  the  extent  of  the  pericardial  efl\iaion  :  has  the 
ptir  lliapxi  form  of  the  distended  sac  ;  and  extenda  from  a  little  above  the 
«f  ue  Duumbrinm,  where  it  diBplaces  the  lungs,  down  almoat  to  the  tip  of  the 
Mtfvto  ealtiUc*.  where  it  intrudes  on  the  epigastrinni.  The  lower  and  larger  portion 
4l^  irgMn  H  pericarrlial  dnlneia  over  the  heart  and  the  ftjent  body  of  the  effusion  is 
■M  thaa  tmira  tbe  width  of  ila  upper  and  smaller  portion  ovi^r  the  arteries.  This 
■pf«r  portion  form*  thorefort<  n  peak  which  gives  to  the  region  of  pericardial 
tl*  paar-ahap«d  form,  and  n  hit-h  risen  high  behind  the  sternum,  and  occupies  the 
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lower  portiou  of  the  tnLinubriuru.  The  wider  portion  of  iho  region  of  periimrdial  d 
Iwan  chiefly  la  thu  left ;  aud  its  umn-r  border,  starting  from  the  foot  ofitB  narrower  por' 
tiori,  is  on  a  Uvol  with  one  of  tho  niglier  Itift  costal  curtilagts  or  aimicrs.  The  ujiper  and 
li^tt  boundary  of  tho  region  of  puricanitxil  duliitiiM  iu  ihcrofnro  iiidt'ntod  ;  oud  lU  upper 
bonier  is  much  hi^^hor  behind  the  mnnubrium,  than  hi^hiiid  the  oiljoining  loft  coatal  carti 
lage  or  spaco  that  may  form  it»  hlgliur  limit.  The  hij^her  and  narrower  rct^ion  uf  pu 
canlinl  dnlne«s  (1, 1,)  ovor  tin;  fL-iic^nilini?  aorta  and  pulmonary  artery,  i»  Hboiit  twi 
iiichtid  iu  width,  and  ia  situated  behind  tho  sternum,  ou  a  level  with  the  first  and  ^eoai 
»ftaces,  and  for  about  half  an  iuih  to  tho  left  of  it  in  those  spacer.  The  low 
Urjeer  and  wider  ro^non  of  pcricanlial  dulncss  that  extends  over  tho  heart  itself  (2, 
and  over  the  accumulated  tluid  that  occupioa  the  dL>{»endiug  portiou  of  the  aac  buluir 
the  heart,  and  that  bnlges  dowuwarda  into  tho  epigaatnc  8pi\co  (3,  S.),  exten<b(  from  the 
U|i)»er  edK*i  of  the  third  lt>ft  ouetal  cartilage,  and  the  curntt ponding  portion  of  the 
sti^mum,  down  to  tho  lower  edt;e  of  the  nxtli  It^ft  cartilagf,  and  almcMt  to  tho  tip  of  the 
ensifomi  cartilage  ;  and  from  about  an  inch  to  the  right  or  tlie  lower  half  of  tho  stcnium, 
to  half  an  inch  or  more  to  the  left  of  tho  ntppL^.  The  lower  border  of  the  fifth  cutiUgi^ 
aud  a  line  running  thenoc  across  the  steraam  to  the  fourth  right  space,  probabty  forms 
tho  lower  boundary  of  the  heart  (2,  2),  aud  the  upper  boundary  of  tho  dtipeiidiug  ipttoe 
(3,  3,)  occupied  by  the  volnmo  of  the  fluid  distciidiug  tho  pericardial  sac. 

The  impulm  of  Ou  heart  occupiea  the  third  ana  fourth  left  spaoes,  (see  the  carved 
lines  in  tho«r>  flpoccH,)  and  exteniu  in  the  latU^r  space  to  jtut  beyond  the  nipide  . 
tho  pulsation  of  tho  pulmonary  artery  is  felt  in  the  first  and  »ecoud  sjwces  to  tne  left 
the  sternum  \  where  the  tinit  trapuhte  !»  follnwed  by  a  aharp  second  stroke,  which 
synchronous  with  the  loud  bcconil  sound  of  the  pulmonary  artery,  aud  which  gives  t 
elTect  of  a  double  impulse,  oue  Nystolic  aud  gradual,  the  other  diastolic  aud  shar[i. 

Figure  37,  from  the  same  patient  as  figuro  30. 

Period,  ofthcacmt  of  pericardial  cfaaion. 

1'hird  aud  fourth  days  at'tur  adLuissiuu. 

The  explanation  of  jiericardial  efTii.iion  and  dnlness  given  with  figure  36,  appUt 
to  this  figure. 

The  peri&trdial  effusion,  whit'h  distended  the  sac  on  the  day  of  admission  (see  fig.  S0,] 
has  steadily  iucreaac<l  in  quantity  8inc«  then,  so  that  tho  whole  pericardium  hiu  bo.'ur 
enlarged,  aud  has  yielded  sideways,  and  esiwcially  to  the  left ;  but  it  ha»  nut  Icuglhened 
from  above  downwards.  In  this  patient,  therefore,  the  region  of  pcrtcardiai  tZu/j«f»(»oe 
the  black  siuice]  during  the  acme  is  uimsually  wide,  aud  usijecisUy  alung  its  loft  bonier ; 
this  increased  width  b<*ing  fully  as  great  abuvL'over  the  greiit  ^'usseU  (1,  1),  as  lownr  down 
over  and  below  the  heart  <2,  2,  3,  3).  The  left  boundary  of  the  region  of  {Ktricardial  dul- 
tioss  over  tho  great  arterios  (1,  1),  extends  ubout  an  inch  to  the  left  of  the  steruam.  in 
the  first  and  second  spaces  ;  while  the  left  Iwunilary  of  the  large  region  of  |)eri<*jtrdial 
dulttcss  over  and  below  the  heart,  extonda  fully  half  ou  iuch  to  vie  left  of  tlic  uiammuiy 
lino  (2,  2,  3,  3).  In  all  other  respects,  except  tho  increase  of  the  didnoas  tu  the  left 
tho  region  of  pericardial  dnluess  corresponds  with  figure  30,  taken  on  tho  dar  m 
admission.  The  atwx  of  the  left  ventricle  seems  in  tbis  case  to  be  behind  the  fotirth  Irft  rib 
or  space,  and  the  lower  boundary  uf  the  heart  frrobabiy  extends  along  the  up{>er  c*ia«  of 
the  nfth  left  cartilage,  and  across  the  corresponding  portion  of  the  iternum  ;  the  heart  hav- 
ing been  much  oleyatodby  the  incroase  of  the  fluid,  which  interposes  itself  betwoca  tho 
anterior  surface  of  the  heart  at  its  lower  border  aud  the  walls  of  tho  chest. 

The  promiitenee  ooer  the  re^n  of  the  pericardium  has  increased. 

Tfu  impulse  is  peculiar  ;  it  is  felt  beating  (4th  day)  from  tho  first  to  tbe  third  Itfft 
costal  csrtil.'tgas  while  the  third  and  fourth  .^pact's  arc  rotrat^ted  during  the  systole  (ss* 
the  curved  and  stniight  liues  iu  tho:^*  Hpit<x''a).  These  movements  give  to  the  impulM 
the  apjwarance  of  an  uudulution.  The  interjMiiition  of  the  Hnid  between  the  apex  <  * 
lower  Lorder  of  the  front  of  the  heart  and  the  walls  of  tho  chest  has  combined  with 
elevation  of  the  organ  to  raise  the  impulse. 

For  Utdr  tiows  of  this  c«h  sae  figurea  S8,  39,  p.  S35. 

The  effusion  had  reached  its  acme  in  one  patient  three  days  after  thaj 
beginning  of  tbe  attack  uf  acute  rheumatism ;  and  the  increased  cjirdiuo 
didness  was  observed  for  the  first  time  on  the  fifth  or  from  that  to 
the  seventh  day  after  the  bt*ginnintj  of  the  illness  in  nine  cases. 
Pain  attacked  the  lieart  in  three  cases  the  dtty  befuiv,  aud  iu  oue 
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SlPL4>ATI0ir. 

t. —    aawM  ttw  lif  I  baeadwy  of  Uia  ngtom  o(  porfcanlUl  dslBeu,  uul  U  placed  on  a  lion  wtUi 

•f»c»  or  aartU^e  tkit  <■■■*  tte  aiifier  Unit  of  tkn  dnliicM. 

—  A^f^  nwoM  the  appar  or  low«r  boDwUfy.  BooordlBg  tn  iU  poaiUon,  of  the  region  ftt  pwicu^tl 
b4  owr  Um  atenium,  aad  U  jiUned  ou  a  lavel  iriUt  tha  |Mut  of  the  Mtemuui  that  fomui  11k 

«f  tta  ngloii  nf  fMotloa  aoand.    The  wlwle  siHce  between  tliese  upper  and  biwer  boundarJei  [a  occapled 
a  frtellaa  MNind. 

—  MWM>  Meaaa  tlie  apper  or  lower  b(>tui<lary,  ac-cortling  In  Its  position,  n(  the  re^^on  tif  i>crleardlal 
HDil  over  t^  on«tu  eaitflagva  and  tttelr  ■{«€«•.  aod  la  ou  a  Itoe  wliti  t1t4^  Rpni-e  xr  cartJldg^  fDruilu 

of  the  Metfon  aaand.    Tba  wbole  apace  between  these  upper  tod  lower  bouodaries  ia  oocuplaa 
tiM  WeOaa  aowid. 
. —   ^Jwaana  tha  poatUoD  of  the  haart'a  tmpalae,  and  ia  ua  a  levtl  with  tha  apaoe  wher«  the  Impulae 


wmr  •*,  mean*  niHrU  mTinuur  ;  «-,  triooapid  marninr :  4  •  aortic  regiuigllut  mnrmor;  t .  aortic 
tmr;  i^.  pulaiiniic  mnmiiir ;  o-*  lueaaa  abwnoe  vt  sm-h  roanniir. 
Ika  Ala  Unea  mnrriljr  nmoect  the  moceaalve  obaar^atloua  with  eauh  other,  and  tbim  thai  uo  rimnitua- 
tt»  aa  ta  tha  point  in  (loeatlon  waa  made  on  that  day. 
3L,  lUa  :  P..  Femalo. 

-OBSS  WITH  A  THRILL  OVER  THE  REOIOX  OF  THE  HEABT  OR  GREAT  VKaSKLS  DURING 
THK  ACMB  OF  PERICARDUL  £FFUSIOS.    (8iM  pp.  353—3^3.) 
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For  KxplutBtloQ  MC  p.  SIS. 
C^Mi  wUk  a  aHB.— Orfn  witk  •  cnakim^  /ricHon  mm»d  4mrim§  tfU  mem*  (coiUUm^ 
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Bee  pp.  tM.  1S5, 140, 3iS,  M4. 
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For  KTptanation  im  p    Sis 
(Cm*  »<a  «  lnM«  «e*«.) 


J—      D«y«.  4r-, 


(I.)— CteM  w<U  «  Unh  ^MUj/HettM  iMarf  4KiiR#  Uu  mmt,    (Bm  wp-  BM.ftSfJ 
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OmMwWk  aOriR 


For  Bcpluution  mm  p.  SIS. 
vilA  a  hank  dovM«  /Heflm  fottfiti  durimf  (JU  aem  (flsalbtMifX 


Stern  ttin. 


1  Hflnii-  I 
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i  Very  wTere 
AB^tion  1  JSewrre    ™     ... 

or  Jolnte  I     "'     jlUtliericwra 

^Slight     

8M|»p.  211,  238. 


a— CASES  IN  WHICH  KO  THRILL  WAB  QB8KRVBI>  OVKR  THE  RKOION  OF  TSE  BEABT  OUEDI 
THK  ACME  OF  PERICARDIAL  KFFU8I0X.    (8«(  pp.  SM-Sfll.) 
(1.)— Cum  wUA  m  ertaklng  /riclian  lomnd  dmrimff  the  arm*.    (Sr«  pp.  3U->U<1.) 


¥oe  ExpUuutiAn  h«  p.  SIS. 
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For   Expluiatiou  see  p,  A\:A. 
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(IH-t^MOT  wttk  m  gntimg /ricHom  towmd  dwrinf  At  «om$.    {Bm  f.  36$.) 
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Affbc-UoD  \  ]8«Ten 

of  Jolnu  t     "*    iRaiberMvera 
tkfi  p.  itM. 


►♦*►♦♦ 


PERirABVITJK 
For  ExpluartuB  bw  p.  SI3. 
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$imwktektJm4waaii  4£flmtUdomki*/rieUonMttMil,  utuattf  hank,  during  iKi  atm*.  {S4t  pf,  ;^7-36«.) 
C«Mf  <•  trkicJb  tik«r«  «iti  a  crtaHmg  frictitm  aound  on  prtumr*. 
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For  ExpUnaUoa 


For 


PSHirABDTTTS, 
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For  EvpliuUan  He  p.  311. 
Caaa  vUk  a  llrlff— Obhi  viU  a  \artk  dtntblt  fiietion  found  ilttHttff 
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IL—C^ES  IK  WaiCH  NO  TBRtLL  WAB  OH^ERVEV  OVER  THK  Bt&<}fON  OF  THfi  HEIRT 
THK  AGUE  UP  TEFirCARDIAL  EFFUSIOK.     [S«  pp.  3&>'S-3ei.> 
[h}—Catff  with  «  rrMMnff  frietivn  toumi  during  thi  d^^iu.    {Sti  pp.  3I&5-U4.]! 
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For   Expiaaation  ma  p.  SIS. 
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Tox  EiplAnktinn  hm  p.  81S, 
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For  ErplftnaCluD  wvm  p.  SU. 
Ca9t$  in  wklcA  thtrt  trtu  n  dtJi^iU  doublt  frieitom  aaumd.  irnoUy  \anh,  dvrinf  tk$ 
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For  RrpUiuttnn  m«  p.  31S. 
CiUM  <»  whiek  Ihfr^i  wnj  a  dejlnitt  dimhlr  frMioH  n^ind.  vnaltti  kanK  ^nri^g  tA«  o«iiw  (CMNuMtf). 
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(Cam  wU*  a  itmbU  aew^e,) 
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For  RxpUnaUon  nee  i*   818. 

lfi.}~Crued  im  wkUk  pm9vt«  hroug\t  omi  ajricMon  loiiHrf  titat  waa  not  oihtrmiat  present  </«rl«f  tke  aeme. 

(Am  pp.  S&ft-SdO.) 
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For  Eipknatlon  Me  p.  513 
(Com  Wdk  a  dtmhU  aemt.) 


iek  frietiom  wo^md  maa  ntef Hi  dmrlnp  tuta^Ou  tkrM  dapt  tMat  tk*  newtt  U»Uid.    (  8m  pp.  M0-861>, 
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A  system:  of  medicine. 


INFLUENCE  OF  PRESSURE  IN  (I.)  EXCITING  AND  (TI.)  INTENSIFTTNG  A 
FRICTION  SOUND  WHEN  APPLIED  WITH  THE  STErrHOSCX:)PE  OVER  T|A 
REGION  OF  THE  HEART  IN  CASES  OF  RHEUMATIC  PERICARDITia     ■ 

/. — Inflttmce  o/Presmre  over  the  Region  of  the  Heart  in  BxcUing  a  Jf^rktuni  Sound  whim  wrf 

Ifrnriotuiif  ntuHbte. 
(For  the  explanation  uf  tkto  jMui  of  tha  Tabl«,  ■««  t^ge  BM.} 


Tke  figures  refer  to  the  UMea  In  the 
TiUat.  Me  pp.  S13-3t7.     Tin  rapetltlaa  of  tto 
ftjinge  ahow  that  the  algn  waa  agUii  awinJe. 


iidruiMof 
effosfon 


Dnzliigi 
elmaJcm. 


FriOUm  miuiMf  r  eveitad  by  prawun— 

fijatnUo  fHction  uannnr 

IKttthla  fHction  mamiDr 

Time  or  rhythm  of  fHciloa  mormnr  noti 

Hperinecl J 

Smontk  or  ftthlf.  frit^on  tound— 

flj-»tolic  friizlloti  ftouiiil 

Donblc  nni-tinn  Bound 

Tinio  or  rliytlim  of  rHctloii  foand  noti 

Bptfcifted i 

fHfiUm  toHitd — 

SjatoUc  Mellon  aound 

Uonble  frtotlon,  or  ti>  and  tto  aoimil      .     . 
Timo  or  rbylhin  of  fHutlon  aouad  noti 

8peciil»l J 

CrmklnH  or  groHng  sound— 

ByiioUc  ereakliis  txietioa  tnuAd  .... 


•li.  28 
40 

■7,U 


11 


1» 


8.  J 5,  nt 
L2.S4;l&<SlKl 


Dnrlqg  dAdUu  of  affkUMNL 


lA,  40.  4T.  fiO.  M,  M. 
M,  SA.  47,  47,  4flL 

!8,  M,  SO,  43. 

10.  49  (Unt  fHctloo  Mowl). 
-fl,  13,  5& 


'M,  -M,  -$0,  4J. 

3, -Si.  ^p  44,45.481 

[«,  -M,  84,  M.  44. 
-90,  -31 :  42  (sraUtigX 


fricUou  touiid 

InatiincM  In  which  an  eado- 
eanUal  ninrmar  wa*  re- 
ptared,  on  prcMure,  bj  a 
nieUoa  ninnaar  or  MiiDd, 


Priotlon  munnnr  modlilvd  by 


JJ.'—ItijlMence  of  Pressure  over  ike  Region  of  the  Heart  in  Jnicn^fging  a  Fridvm  Sound 

already  jiratenf. 
(For  the  explanation  of  this  port  of  the  Table,  see  paije  SM.^ 

The  large  flgtinw  indlcnte  the  vtm*  0veii  in  the  precediOR  tables  (w>r  pp.  SIS-SSTX     The  somU  flfona  ikaw  IM 
<)ay*  on  which  the  c-baerxAttnu  wu  made. 

fl^^inlTlnJfS  '  ^"^  '^*^"'''''  *"""*^  ('  friullou),  rendered  louder  by  preeeore,  fO,  Wih  d«y. 

IFeeld«  murtuur,  replaiTKt,  on  premnire,  by  double  friRtion  mariunr,  54.  IMh  dtf. 
Mitral  nuniuar  to  rl^ht  of,  ur  nlxive,  nipfiU  (— ^);  replaced,  on  praMV^fefl 

I         frl4;tica  umml.  S6>  ^tb  day  ;  17,  SGtb  \^^  . 

I  Double  endocardial  niiinuiir,  bof^nnlnit  with  aureut:  od  preaaure,  adovhlaMalWi 

iiiiiniiur,  nift  U'^imitiK  wtlb  nciTut,  39.  'Adid  day. 
RyxtiiKc  iVit'lUin  inuiiiHir  ;  ii(l«u«iHe<l  by  preiuitin*,  4>  7th  day  ;  6,  Mh ;  $0^  Mk 
Hyatollo  Irtctioii  [iiunimr  :  on  |»rrBaure,  a  double  Mction  ranminr,  0,  7th. 
ByMtollr  ftnttKtn  munuur;   TvplM.x<<t,  ou  preaiiire.  by  a  toand  fh>  bietkia 

28.  2i»e:  54,  8l1i. 
l>Duhl(  (Virli'-ti  iiutrniitr;  iiileuained  by  preMure.  24t  ^<^lt ;  $$,  list 

39.  I'^Lb:  49.  lUlt-3i»U4 
Doubin  frjotion  mnnuiir;  vdHverled  by  prtMure  Into  a  duublo  (Hrtion 

iMh  ;  2«.  14th:  46.  »nl  :  61.  U'th. 
FH>'1l»n  Auun.t.  tiki;-  u  U-llnuy  luuniiur  :  m»<-h  batNher  on  preeaure.  SS>  ^ft  ^^  I 
Krirtlon  ■niinit.fnf  niiini)urinK  oharefter:  rentier*^!  Hmiiiv  by  pnwaiLra,  46  l**^  " 
Friction  aound,  almuat  a  munuur ;  chaugnl.  by  preMin'e,  to  a  Uanh  doul>J»  rrtrtidi 

anund,  96,  ISUl 
Frirtlon  aoiind,  scarcely  aadible ;  nn  preaanrrs,  a  hanh  double  niction  krukL  M.  ■'i^ 
Syitoliu  iHoUoB  MoiKl :  faiteBsUkd  by  pramin.  6<  1st ;  fll«  9th ;  40*  Ttk ;  4%  1S>^! 
Byatolie  friottoo  aonBd  ;  followed,  on  preasnra.  by  .t  ibMiottu  tannnor,  J^  WV.- 
SystuUc  fHuiiun  soiuid ;  chaoKed.  by  pressure,  ii)  s  double  friotlim  aoaa4| 

39.  u\\\:  49.  tr.th  ;  46.  'ioth. 
HiDo<>tb.  huiT,  or  gniziut:  ilouble  riiotiou  aoiind  ;  Intcuitni-d  by  pmatiiv.  4*  Brd  i 

4.  iTth;  86.  4tli .  86.  Mb  :  88.  &th  :  88.  ^Ui ;  $8.  t»th  ;  St.  3»U ;  It.  IT 

40.  uib :  46,  4th  :  47,  nth  :  64,  ^th ;  68.  3i>t 

Siuo>>()i  i>r  HoH  "r.-if  tion  woiiiul"  pruuably  double,  luleoalfled  by  |iraBBiini,4>  ^"^ 

Zfi   i*t ;  86.  I'-'(ti ;  89,  14th. 
Ooui>lt-ri-iilioiiHouiid;  inlcnftiOed  or  alterrd  in    liarii  tar  tiy  pri—iirn.  8. llil 

6.  l»t:  7.  4th;  fl.  nil :  8.  Mth ;  8. 16Ui:  18.  1st ;  18.  Mb;  18,      '     " 

SO.  11  til ;  28.  iHih;  S3. -nl:  84.  4tb  :  38.  tiwX .  89.  T(b;  41. 

60-  4th  :  61.  ut;  61.  .'lid:  66-  1-th .  68.  )*th  .  68,  i*Hh. 

"  Frii  tioii  tM'uitd,"  nrolwlilv  d-mblt* ;  itilrnHiIlM  i>r  altrrrd  In  char»ri«tr  hr\ 

7. 1'tli  •lay ;  20.  oiti .  84.  ivsth :  32.  :>t*i  .  39.  '•'tb :  39.  inh :  4C  >«*.  41 

ISth;  46.  Mtli;  46,  ITtli:  46.  l-'*tb ;  64.  :Ui :  66.  ^ed:  M.  JiO. 
Bush  or  r<>»»()i  d(>nMf*  fri^'-tion  ooimd  ;  li.tr>.)i4'r  on  i-mMnre.  f^  Mb ; 

7th;  18.  Ktb.  28.  Kth;  82,  4LJi .  86. 'Jtb :  88.  lulh:  88.  ^^. 

10th  ;  42.  I  )il> :  44.  :<nl :  66.  Ml) ;  68.  ^ 
Hamh  ur  ruiit:li  "  ITieti' n  Mouud."  pri>bKbly  double^  tnleiiaillcd  by 

lotli ;  81.  (iUi ;  83.  i^tb- 
Friction  sound  soEroely  audible,  grating  on  prrssnrp.  48.  Mh 
Duubiti  (Ht-tluo  svuDd;  rendrred  nluiu^l  grating  by  prvpiiure.  4S<  13th. 
Double  (Vietiou  aottnd  ;  reudervd  gratinK  by  iMwsaurc,  86L  4U> ',  44»  1st 

61.4th. 

I  Qnt^ng  fr^cUon  tottod;   tuiiraaaed  orrendend  hanher  by  prwMon.  8IL 

*        4f.1Ui. 
t*  A— The  laat  aaoUoB  of  Uiia  UlAc.  Cur  w\i\rh  VkMva  Sia  M  ftV<M  ^m%,  %  «««t  VL  ^.  SM. 


VktoUoa  sound  rcm-nibllnc  a 
nnmnr.  cluingecl  hy  prvs* 
anre  to  dettults  frit^iioa 
sound   


Hyatollo  fHetitJi)  sotind  nodi 
fled  by  {iteaaura      .    .    . 
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thTee  days  before  the  first  appearance  of  increased  dulness  over  the 
pericardium  ;  aud  from  one  to  four  days  before  the  efFusion  had 
reached  its  acme  in  eight  other  cases. 

Friction  sound,  like  iucreaseJ  pericardial  dulness,  is  not  present  at 
the  first  blnsh  of  pericanlitis,  ami  in  my  cases  the  two  signs  usually 
appeared  at  the  same  time.  Tims  they  did  ro  in  16  of  the  22 
CMW  in  wliich  the  duluess  on  percTiasion  was  detected  iu  the  early 
stage ;  while  in  only  one  of  those  cases  did  the  first  brush  of  the  fric- 
tion sound  precede,  and  in  the  remaining  five  it  followed  tlie  onset 
of  tJie  increased  pericardial  dulness. 

Tlie  upper  boundary  of  the  pericardial  dulness  when  first  observed, 
wa»  limited  by  the  space  between  the  thiivl  and  fourth  left  cartilages 
in  11  out  of  Tl  cases,  by  the  fourth  cartilage  in  three  cases,  and  by  the 
third  cartila;;e  in  scveu  cases.  la  one  patient  only  did  the  duIncBs 
ou  its  first  observation  reach  as  high  as  the  second  space. 

The  increase  of  the  region  of  dulness  over  the  p»ericardiuiu 
was  sometimes  gradual,  sometimes  rapid.  In  rare  instances  the  gradual 
aaeent  was  slow  ;ind  ii-n^ular.  As  a  rule,  however,  the  ascent  was 
rapiii 

The  contour  of  the  area  of  dulness  on  percussion  over  the  pericar- 

diam  when  swollen  with  fluid  in  acute  rheumatism  con*esponds  very 

«i,.^r.|y  ^itij  the  outline  of  the  sac  when  distendt^d  witii  water  after 

>.     (See  figures  33,  34;,  p.  305.)     In   a  paper  in    the  Trovincial 

'i-al  Transactions  I  gave  illustrations  of  the  area  of  pericardial 

-  .'H*  in  which  the  boundary  lines  of  the  effusion  were  ascertained 

»iUi  care,  and  1  here  give  figures  of  those  cases  (figs.  36,  37,  p.  311  ; 

38,  39,  p.  335;  40,  41,  p.  338;  42,  43,  p.  340);  and  elsewhere,  views 

taken    from   a  case   of  pericarditis  in   St.  Mary's   Hospital,  which 

ihow  the  same  point  during  various  stages  of  the  affection.     (See 

igmes  44.  45.  p,  356 ;  46,  47,  p.  394 ;  48,  p.  395.) 

Thti  form  of  the  region  of  pericardial  dulness  chanp;tis  as  its  area 
iDCT^AAHt,  its  upper  boundary  being  then  on  a  higher  level  over  the 
dcraam  than  over  the  costal  cartilages,  instead  of  l>eing,  as  in  health, 
CM  the  same  level.  The  pericardial  dulne.ss,  at  the  same  time,  cx- 
limdfl  further  downwards  in  the  manner  shown  in  the  figures  just  re^ 
farred  to.  »o  as  to  intrude  on  the  abdomen,  and  to  replace  the  liver 
ad  itomiich  to  a  degree  proportionate  to  the  amount  of  the  effused  fluid. 
When  the  increase  of  fluid  in  the  pcricanlium  reaches  its  height. 
ftad  tiie  sac  is  completely  distended,  the  area  of  dulness  over  the 
iflbcled  region  id  pyramidal,  or,  more  exactly,  pear-sha])ed,  and  it 
nirt^nds  over  and  beyond  the  heart,  and  in  front  of  the  great  vessels. 
I  m«r  lioniers  of  the  right  and  left  lungs  are  pushed  to  each  side  by 
Loeutsteuded  sac,  so  as  to  expose  the  whole  of  Uie  heart  and  the  great 

TMMllL 

The  region  of  dulness  over  the  great  vessels  extends  upwards  from 
Um  lerel  of  the  third  cartilages,  sometimes  as  high  as  across  the  middle 
«f  the  manubrium,  or  within  an  inch  of  the  top  of  the  sternum,  but 
mote  utfually  to  a  little  above  the  junction  of  the  manubrium  with  the 
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loiip  bone  of  the  sternum,  or  about  two  inches  below  the  upper  endH 
of  tlie  bono.  This  space  of  dulnesa  over  the  aorta  and  pulmonarjH 
artery  extends  across  the  whole  ■\\'idtb  of  the  sternum  and  reaohofH 
some  distance  to  the  left  of  it.  in  the  first  and  second  spaces.        ^ 

The  arefi  of  the  region  of  d illness  over  the  heart  itself  and  the 
lower  portion  of  the  distenfled  perieanlinm^  niny  extend  across  the 
chest  from  an  inch  or  more  t<»  the  rit^ht  of  the  lower  portion  of 
the  sternum  to  an  inch  beyond  the  left  nipple ;  and  from  above  down- 
wards from  the  second  cnvl:ilap:e  to  the  lower  edjje  of  the  sixth  cjirti- 
lage.  The  extreme  nieasureineut  from  side  t/)  side  of  the  whole  region 
of  pericardial  dnlness  may  vary  from  four  and  a  half  to  six  inches, 
and  somewhat  diatroually  from  above  downwards,  from  fixe  and 
n  half  to  seven  inches.  ^_ 

The  lower  portion  of  the  i^egion  of  dulness,  from  side  to  side,  fo^| 
the  extent  of  about  two  inches  from  above  downwards,  is  situate^^ 
below  the  lower  boundiiry  of  the  heart  \  and  is  entirely  occupied  by  the 
effused  fluid,  which  here,  as  1  have  before  shown,  dispLices  the  he 
xipwards,  and  the  diai>hra.giii,  stomnch,  and  liver  downwards  to  an  exi 
tent  con-espondinj^r  to  the  amount  of  the  effusion. 

The  width  of  the  region  of  pericardial  dulness  in  front  of  the 
arteries  is  usually  about  two  inches,  and  this  rej^on  usually  flscen 
above  the  upper  boundary  of  the  heart  to  an  extent  varying  from 
inch  to  an  inch  nnd  n  half. 

This  upper  repidn  of  pericardial  diilncsH^  over  the  ^reat  nrteri 
which  is  two  inches  wide,  is  much  nnrrower  than  the  f^eat  rej^ion 
dulness  over  the  heart  itself,  which  at  its  upper  portion  is  above 
four  inches  wide,  the  greater  width  of  the  cardiac  ]iort.ion  of  the 
region  of  dulness  being  gained  chiefly  to  the  left.  This  sudden 
widening  of  the  area  of  pericardial  dulness  from  distension  of  the  sac 
gives  that  nrea  a  peaked  form  above,  and  an  indented  outline  aIodj; 
its  left  uptpev  border,  thnt  distinguish  it  from  the  equally  high  nnd 
extensive  area  of  cardiac  dulnesa  due  to  adherent  pericaitlium  and 
valvular  disease,  when  the  heart  is  enlai-ged  in  all  directions  and 
especially  upwards  and  to  the  left,  and  when  the  upper  left  border  of 
the  region  of  cardiac  dulness  present-s  a  very  gradual  inclination 
down%var!ls  and  to  the  left  without  a  break.  (Compare  figure  42 
with  figure  43,  p.  340.)  This  pear-shnped  outline  of  the  region  of 
dulness  over  the  pericanlium  is  quite  characteristic,  and  indicates 
with  certainty  the  presence  of  extensive  effusion  into  the  sac. 

Among  the  forty-four  cases,  the  upper  boundary  of  the  region  of 
dulness  when  the  effusion  had  reached  its  acme  was  over  the  first  space 
or  second  cartilage  in  ten  cases,  over  the  second  space  in  twenty-two, 
and  over  the  third  cartilage  in  twelve.  In  those  cases  that  suffcrv^d  a 
relapse,  the  first  acme  was  as  a  nile  higher,  and  the  second,  and  still 
more  the  third  acme  were  lower  than  the  single  acme  in  coses  that 
had  no  relapse. 

If  the  position  of  the  upper  boundarj'^  of  the  pericardial  dulness  over 
the  cartilages  and  their  spaces  is  known,  the  whole  area  of  the  region 
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pf  dulncss  over  the  pericanliiim  may  l>e  inferred  with  considerable 
kcuracy ;  since  the  whole  outline  of  that  area  shrinks  when  its  upper 
TOncdary  is  lowered,  and  widens  when  it  is  raised.  In  this  respect  with 
ctrtftin  definite  reservations,  the  upper  border  of  the  region  of  pericardial 
dulness  over,  the  cartilages  and  spnces  to  the  left  of  the  upper  half 
of  the  sternum,  serves  to  measure  the  whole  area  of  dulness  and  to 
define  its  conjjj'ete  outline ;  just  as  the  ebb  and  How  of  the  tide,  or  the 
rise  and  fall  of  a  flood  indicated  on  a  measuring  post,  will  tell  anyone 
•ocorately  acquainted  with  the  coast,  or  the  contour  lines  of  the 
country,  the  exact  area  over  which  the  land  is  covered  by  water. 
If  the  upper  bouiidaiy  of  pericaitlial  dulness  reach  to  the  second 
ce,  the  contoiu  line  defining  the  dulness  extends — to  within  an 
li  of  the  top  of  the  sternum  ;  an  inch  beyond  the  light  edge  of  the 
lower  half  of  that  bone;  and  more  than  an  innh  below  its  lower  end, 
where  it  inay  descend  as  far  as  tho  lip  of  the  ensifnrm  rartilnge;  to 
the  lower  edge  of  the  left  sixth  cartilage  ;  and  about  an  inch  beyond 
the  left  nipple.  (See  figures  42,  p.340  ;  45,  ]).  350.)  If  the  upper  margin 
of  dulness  be  limited  by  the  third  space,  the  boundary  line  extends — 
acrofis  the  sternum  on  a  level  with  thi*  third  costal  cartilages;  to  the 
ri^t  edge  of  that  bone  ;  and  to  fully  half  an  inch  below  its  lower 
end;  to  the  upper  edge  of  the  sLxth  cartilage  ;  and  to  the  left  nipple. 
(Sec  figures  38,  p.  335  ;  44,  p.  350.)  Theluugs^the  diaphragm, the  liver, 
atid  Btomach  are  all  correspondingly  displaced,  to  a  greater  degrre  all 
round  wlien  the  upi)er  limit  of  dulne&s  is  over  the  second  cartilage; 
«ad  lo  a  lesser  degree  all  round  vhen  that  limit  is  over  the  third 
cnece.  The  intermediate  position  of  the  upper  edge  of  dulness  over 
tie  other  cartilages  and  spaces  gives  an  intennediate  outhne  of  the 
whole  area. 

The  reatrictions  to  this  nde  are  due  to  age  and  sex,  to  previous  affec- 
tions  of  other  organs,  to  vahndar  disease  of  Ihe  heail  of  old  standing,  to 

■Dcidhig  affections  of  the  lungs,  especially  the  left  lung,  to  the  duration 
^e  attack  of  pericaj-ditis  and  the  occurrence  of  relapseSj  to  accom- 
Kfap  endocarditis,  to  the  progress  of  the  disease,  and  to  its  termi- 
Koa,  ^^hether  in  complete  restoration  to  health,  the  valves  being 
ist*ci,  in  valvular  disease,  or  in  i>ericardial  adhesions.  These  restric- 
liotta  an?  numerous  in  appearance,  but  practinally  they  Reldom  interfere 
with  the  rule  just  stated  of  the  correspondence  of  the  whole  area  of 
(hili»*fns  with  the  lK)undary  of  a  particular  part  of  it. 

Th*"  rub'  that  the  region  of  pericartlial  dulness  in  rheumatic 
pericarditifi  enlarges  over  corresponding  areas  in  diflerent  cases,  holds 
HOOd  hi  young  persons  of  botli  sexes,  and  in  women.  In  men. 
kowever,  the  lx)ny  frame-work  of  the  chest  is  larger,  the  lungs  are 
sore  ain]>]e  and  cover  the  heart  to  a  greater  extent,  and  the  diaphragm 
to  lower  ihun  iu  bt»ys,  youths,  or  women.  Tl»e  result  is,  that  in  men 
UoCli  the  upj«ir  and  lower  boundaries  of  the  region  of  jicricai*dial 
duluew  aii^  lower  than  in  the  classes  just  spoken  of.  Thus  tlie  upper 
Umnckuy  of  dulness  during  the  acme  was  over  the  third  cartilage  in 
8  (Mil  of  14  caaea  of  rbcnmatic  pericarditis  in  men  ;  while  in  the  whole 
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of  those  of  tPie  female  sex  so  affected,  except  one,  that  boundary  wi 
above  the  third  cartilage.     In  nearly  one-third,  or  3  in  11  of  th( 
male  youths  with  rheumatic  pericarditis,  the  upper  boundary  of  the 
region  of  du]nes9  durinj^  the  acme  was  over  the  third  ctirtilage.     This 
is  due  to  the  faot  that  in  the  male  sex,  the  lungB  at  a  conipai-atively^M 
early  period  are  more  largely  developed  tlian  in  the  female  sex.  V 

Wiien    rheumatic    pericarditis    attacks    a    heart   enlarged    from 
previous  valvular  disease,  the   pericardial  sac^  being  more  ample,  i^^ 
capable  of  containing  a   lorger  amount  of  fluid,  and  the  region  oflH 
pericardial  duhiess  is  of  greater  relative  width  than  when  the  affec- 
tion attacks  tlie  virgin  l\eart. 

If  the  lavi-er  lobe  of  tlie  left  lung  shrinks,  owing  to  the  combine^fl 
effect  of  the  compresfiioii  nf  that  lohe  am!  of  the  left  bronchus  by  th^l 
swollen  sac,  mid  of  pleurisy  with  or  without  pulmonary  apoplexy,  a 
condition  of  things  by  no  means  unusual,  the  whole  area  of  pericardial 
dulncss  trends  tnwnrds  the  left,  and  its  left  border  comes  into  direct 
cantact  with  the  riljs  at  the  side. 

Changes  in  ihe  Form  of  the  Outline  of  Pericardial  Dulness  caused 
hy    Varit/tions  in  the  Progress  and  Tertninaiion  of  the  Affection. — If 
Llie  attack  lusts  long,  the  pericardial  sac,  os  I  have  already  statod^^ 
becomes  softened,  it  yields  sideways,  and  becomes  widened  to  thdH 
left  and  right,  while  it  is  not  proportionally  lengthened  above  and^ 
below  (see  figure  35,  p.  307).     This  is  especially  to  be  noted  when 
relapses  take  place,  and  when  the  effusion,  after  lessening  in  quantity, 
a^in  increases.     (See  figure  48.  p.  378.) 

If  the  affection  passes  quickly  through  its  stages,  and  the  recovei 
is  perfect,  the  heart  being  restored  to  health,  the  changes  of  the  ii 
crease,  the  acme,  and  tlie  decline  of  the  pericardia!  effusion  and  of  tl 
area  of  pericardial  dulness  pass  through  the  course  I  have  deacril 
(See  figures  ;5l),  37,  p.  311  ;  38,  39,  p.  335.) 

If,  however,  the  heart  becomes  ^enlarged  owing  to  the  establishmei 
of  valvular  di.sease,  the  lessening  and  disappearance  of  the  effusi( 
are  delayed,  and  the  area  of  dulness  is  somewhat  widened  and  lowei 
especially  toM^aids  the  left. 

If  along  with  valvular  disease,  adhesions  of  the  heart  are  establisht 
the  whole  organ  is  enlarged,  upwards,  downwards,  and  siileways.  The^ 
outline  of  the  area  of  dulness  loses  its  characteristic  jKiar-shapevl 
form,  and  its  peaked  outline  over  the  great  vessels  gives  place  to  a 
gradual  wideniiig  of  that  area  from  above  downwards,  that  corre- 
sponds with  the  enlarged  outline  of  the  heart  itself.  (Compare  figure 
42  with  figure  43.  p.  340.) 


PBOSnNKNCE  OVER  THK  RkGION  OP  TUE   PERICARDIUM- 
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Increased  dulness  on  percussion  over  the  region  of  the  pericardium 
is  the  only  reliable  sign  of  the  increase  of  fluid  in  the  sac.  Tncreaaed 
prominence  of  the  costal  cartilages  over  the  heart,  with  widening  of 
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the  spaces  between  them,  form,  liowever,  a  secondary  sign  of  some 

iterest  and  value. 

In  my  paper  before  alluded  to,  I  state  that  the  distension  of  the 

*ricardial  sac  by  Huid,  besides  displacing  the  surrounding,'  organs, 

ishes  forward  the  sternum,  elevates  tiie  costal  cartilages  from  the 
second  to  the  seventh,  widens  the  spaces  between  the  cartilages  and 
rios  from  the  second  to  the  sixth  or  seventh,  pushes  outwards  the 
sixth  left  rib,  and  causes  some  degree  of  prominence  over  the  left 
side, 

lliis  condition  was  observed  with  care  in  one  or  more  of  the  cases 
of  pericarditis  examined  by  me  in  the  Nottingham  Hospital.  I  find 
that  prominence  over  the  region  of  the  pericardium  was  noticed  by 
me  in  19  of  63  cases  of  rheumatic  pericarditis  under  my  cai^  in  St. 
Mary's  Hospital.  More  than  thive-fourths  of  those  patients  (15  in  19) 
were  males,  while  only  4  were  females.  The  cardiac  pnnuiuence  is 
obs-cured  in  women  by  the  mamma  ;  tliat  sign  having  been  observed  in 
only  one-seventh  of  the  female  cases  of  rlieumatic  pericarditis  (4  in 
27).  while  it  was  noticed  in  ueiirly  one-half  of  the  male  cases  (15 
in  36). 

The  increased  prominence  over  the  region  of  the  heart  was  usually 
noticed  when  the  effusion  into  the  pericardium  Mas  at  its  height,  and 
It  lessened  when  the  effusion  declined.  In  the  greater  number  of  the 
e&(12  in  19),  the  prominence  over  the  region  of  the  heart  is  de- 
ibed  in  general  terms,  but  in  seven  its  area  was  specified.  In  one  of 
these  it  extended  from  the  second  cartilage  to  the  sixth ;  in  two,  from 
the  third  to  the  sixth  ;  in  three,  from  the  third  to  the  fifth ;  aud  in  the 
tenuuniug  one,  from  the  fouith  cartilage  to  the  sixth. 

In  these  cases  the  cartilages  yielded  to  the  disleusion  of  the  sac.  and 
were  displaced  by  it  forwards  and  upwards ;  with  the  good  effect  of 
somewhat  relieviug  tlie  pressure  exerted  by  tlie  swollen  sac  on  tliose 
importtfat  structures,  the  bifurcation  of  the  trachea,  the  left  bronchus, 
the  oesophagus,  and  the  aorta,  that  bxh  situated  between  the  back  of 
the  pericardium  and  the  bodies  of  the  dorsal  verbebrse.  The  promin- 
CBOe  over  the  cardiac  region  cau.sed  by  the  forward  pressure  of  the 
echu^fved  pericardium,  points  out  that  a  serious  counter-pressure 
tttekwards  is  exerted  at  the  same  time  on  the  three  vital  tubes  that  I 
have  just  named,  which  convey  air  to  the  lungs,  and  especially  the 
Ml  long,  food  Lo  tlie  stomach,  and  bluod  to  the  lower  half  of  the 
fnuuc  indeed,  the  true  value  of  this  sign  is  that  its  presence  reveals 
to  M  at  the  surface,  the  existence  of  deep  and  serious  pressure  on 
important  internal  parts,  a  pressure  that  is  augiuented  when  the  super- 
fteud  ptomixieuce  increases,  and  that  is  relieved  when  that  prominence 


It  ia  to  be  remarked  that  at  the  same  time  that  the  sternum  and 

'*-'?1ftgt«  over  the  rej^ion  of  the  distended  pericardium  are  rendered 

iiuent  with  the  effect  of  somewhat  lessening  the  pressure  of  the 

ftvuXJen  aac  upou  the  bifurcation  of  the  trachea,  the  left  bronchus, 

the  aaophagoa  aud    the  aorta— the   dorsal  portion  of   the  spinal 
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column  deepens  itself  and  curves  backwards  so  as  to  afford  increased 
space  for  the  swollen  sac,  and  those  important  tubes  that  are  coio- 
pressed  by  it.  At  the  same  time  the  patient  sits  up,  and  even 
leans  forward,  so  as  to  allow  of  the  gravitation  downwards  and  for- 
wards of  the  fluid  in  the  pericardium.  By  this  attitude,  and  the 
deepened  spinal  curvature,  indeed,  the  pressure  of  the  distended  sac 
upon  those  vital  parts  is  materially  lessened,  breathing  and  swallow- 
ing are  rendered  less  difficult,  and  blood  is  supplied  through  the  de- 
scending aorta  with  greater  freedom  to  the  body  and  lower  limbs. 

The  Position  of  the  Impulse  of  the  Heart  in  Cases  of 
Peeicarditis, 

When  the  amoimt  of  fluid  in  the  pericardium  has  increased  so  as  to 
enlarge  the  area  of  dulness  on  percussion  over  the  region  of  the 
heart,  the  seat  of  the  impulse  is  raised  and  extended  outwards. 

I  gave  figures  of  three  cases  of  pericarditis  with  great  increase  of 
fluid  in  the  sac,  in  my  paper  on  the  position  of  the  internal  organs, 
in  which  the  impulse  was  present  in  the  third  and  fourth  spaces, 
iDStead  of  occupying  its  usual  position  in  the  fourth  and  fifth  spaces. 
In  that  paper,  attention  was  I  believe  called  for  the  first  time  to  the 
elevation  of  the  impulse  in  cases  of  pericarditis  with  effusion  into 
the  sac. 

In  thirty-seven  of  the  forty-four  cases  of  rheumatic  pericarditis, 
daily  details  of  which  are  given  in  columns  in  the  accompanying 
tables,  the  exact  position  of  the  impulse  during  successive  visits  is 
stated,  in  live  others  the  impulse  is  described,  but  its  situation  is  not 
specified,  and  in  the  remaining  two  the  impulse  was  almost  or  quite 
imperceptible  (see  pp.  313 — 327). 

In  examining  these  cases  I  shall  study  the  position  of  tlie  impulse 
from  two  points  of  view,  (1)  the  elevation  of  its  lower  boundary; 
(2)  its  diffusion  into  the  higher  intercostal  spaces  during  the  period  of 
the  increase  of  fluid  in  the  pericardium, 

(1)  The  Elevation  of  tlw.  Lower  Boundary  of  the  Impxdse. — In  fourteen 
cases,  the  extent  of  dulness  on  percussion  over  the  region  of  the 
pericardium  increased,  and  the  effusion  attained  to  its  acme  after  the 
first  oltservation ;  and  in  twelve  of  these  the  impulse  occupied  a  higher 
position  at  the  time  of  the  acme  than  at  that  of  the  first  observation, 
while  in  two  its  position  was  unchanged. 

In  twenty- two  of  the  patients  the  amount  of  fluid  in  the  peri- 
cardium was  at  its  greatest  height  or  acme  at  the  time  of  the  first 
observation ;  and  as  the  eifusion  lessened,  in  eighteen  of  these  the 
lower  bounjary  of  the  impulse  fell,  in  three  it  was  stationary,  and  in 
one  it  became  higher  in  position. 

We  thus  see  that  in  thirty  of  these  thirty -seven  cases  of  rlieumatic 
pericarditis,  the  lower  boundary  of  the  impulse  was  raised  in  position 
when  the  amount  of  eifusion  in  the  pericardium  was  at  its  acme. 
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'{■iTviotiK  riewii  ol  this  ease,  rm  figures  36,  87,  pnge  311. 

S8.  frum  A  yonth  i><»Mi  17,  airectC'l  with  rhuuinatic  pericarditis. 
'the  titcUne  of  Ihr  prrirnrdiol  effusunt. 
■fUr  tlie  Rcnip  nf  [vpriciirdial  ofTnKin)),  ei^rhth  duy  after  ndniissiuti. 
U/tl  rff%t^*m  lins  dimiimlied  to  n  grnnt  pxtcut,  and  the  nac,  no  longer  <lis- 
.  biu  coTitnicteil,  so  that  it  has  lost  its  penr-shopfii  form,  and  reauincil  iiioi*  nearly 
' j*^  irf  the hoart  itwlf,  a  little  ini>ditie<lan(J  eiilargiHl  by  undue  fu]nt;OHal>ure.     The  lowtT 
•*«<rf the  heart  is  much  lower  than  iluring  iho  iii-me,  being  situated  behind  the  fifth 
■••^•ip,  amt   U»e  lower  bounduiy   of  the  iwricanlimn   is  much  higher  ;   it    nn  Innger 
F?****^«« into  the  r-pipifitric  upace,  but  has  shnnik  iipwnnla,  bein^  sitinited  behind  tho 
r^pV  third  of  the  coMform  curtilage,  and  Whind  ui  ;i)>ove  the  upper  cdgu  of  the  sixth 
•j"  ™rtiUgr.     Tho  right  ventricle  and  tho  apex  of  tlie  left  ventricle  an'  exitoaed  ;  hot 
'"•  il-pfr  part  of  th**  conus  arteriosna  and  of  tho  front  of  the  b^ft  ventricle,  the  pul- 
^owiy  art<*ry,  an<l  the  ascending  aorta,  ««  coTored  with  Inng. 

t^  prumimmtx  av<^r  Ihr  nerifardium  haa  almost  diftappnired  and  the  left  sido  has 
••riy  fptiumwl  it«  nnturnl  shape. 

Til  rryiem  of  p^t  ifttrriial  t/uJnejn  (see  the  blarV  space)  cnrri'sponds  with  tho   Icswned 

nmstof  the  pericardial  efTusion,  and  inittcAd  of  being  pear-shaped,  or  longer  than  it 

■  Inftd,  a%  it  waa  dnriti;;  the  acme,  it  haA  now  iiion?  nearly  the  contonr  of  tiie  natiiml 

SfipM  fit  CHrditte  tJuliK-!^,  and  is  broader  tlmu  it  in  long.      It  still,  liowtver,  presents  a 

^airtl  ff.mi  St  it»i  iii'|>*t  l»onUT  bvhiud  the  slerimni.  where  that  bonb  r  is  on  a  level 

'   iliird  rarliiMp',  itnd  where  it  iit  still  much  higher  than  its  upper  bonier  to  the 

I  he  atrmum.  wliioh  is  ntnated  at  the  thin!  left  »pMce.     Us  lower  Iwnler  is  situat'?t| 

Uiuml  the  iipTM*r  tbinl  of  tho  cnsifomi  cartilage  ;   and  its  rij;ht  nntl   left  Imnlers  an* 

KMcti^^b'  hrhind  the  right  margin  of  the  steniuni,  and  within  the   left  nipple. 

TW  imjmUt  ift  felt  in  the  firftt,  aec^ond,  thinl.  anil  fourth  left  Jifiace,%  being  feeble  in 
l^ltNirtn  apikrc.     <84-6  the  frurred  and  circular  linefi  in  thow  ftpncfiR.) 

FilCDrv  W,  from  thcwime  patient  as  figures  3<J,  37,  38. 

/Vnwi'  <*f  tJu"  ttiMtpfwniitnti  of  (he  ptrwanliul  rfusicm  and  restoration  of  llie  heut  to 
it»  Mtsfmf  ffl»it)ii|j,  which  is  however  ^ill  rather  high. 

dl^rtll  day  altT  the  ncmr  nf  f>ericnrdinl  f-ftiision,  tenth  day  nfter  admiasion. 
TW9*  ia  nop«ri>  ;>  ''■'''  -um,  and  the  ehe>^t  han  resumed  \in  untunU  shnpr, 
TW  rtgitm^  cti'  -vv  (ave  the  binck  space)  hitH  rvgained  iU  natural  form,  and 

hmuUim^t^  pnten..-: j  :;iK'her  iMOiind  the  atcmum  thsn  to  the  left  of  it.     Ito  upper 

7  i»  aitiutad  behind  the   fourth  cartilage,  and  the  adjoining  portion  of  tho 
It  It*  Umvt  boQtidary,  m  brhind  the  fif^h  a|i«ir**  and  the  upper  tuid  of  the  ontiform 
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ctutilftge ;  ita  right  margiu  b  a  little  to  the  left  of  the  middle  line  of  the  st«niiim,  tnd 
its  left  border  is  fully  half  au  inch  within  the  mammary  line. 

In  one-fifth  of  the  cases  (7  in  37)  the  lower  boundary  of  the  im- 
pulse was  pushed  up  as  high  as  the  third  space,  and  in  three-fifl^s  of 
them  it  was  present  in  the  fourth  space  (21  in  37).  In  two  patients, 
one  with  disease  of  the  aortic  and  mitral  valves,  the  other  with  that 
of  the  mitral  valve  alone,  of  some  standing,  the  impulse  was  seated 
in  the  sixth  space,  in  three  cases  it  occupied  the  fifth  space,  and  in 
three  it  was  felt  over  the  third  cartilage. 

The  existence  of  previous  valvular  disease,  owing  to  the  increased 
size  of  the  heai-t  in  such  cases,  exercised  a  marked  infiuence  on  the 
position  of  the  lower  boundary  of  the  impulse,  and  as  a  rule  lessened 
or  prevented  its  ascent  during  the  acme  of  the  effusion.  Thus,  of  five 
patients  of  this  class,  all  of  whom  had  affection  of  tlie  mitral  valve, 
and  one  of  them  of  the  aortic  valve  also,  in  two  the  lower  boundary 
of  the  impulse  occupied  the  sixth  space,  in  two  the  fifth  si>aGe,  and  in 
one  it  was  seated  in  the  fourth  space. 

If  we  deduct  from  the  thirty-seven  cases  these  five  with  valvular 
disease,  which  are  exceptional  both  in  their  nature  and  as  regards 
the  influence  of  the  effusion  on  the  seat  of  the  impulse,  we  find  that 
in  only  one  of  the  remaining  thirty-two  patients  was  the  lower 
boundary  of  the  impulse  as  low  as  the  fifth  space  during  the  acme  of 
the  effusion. 

These  cases  of  previous  valvidar  disease  are  exceptional  in  another 
point  of  view.  In  three  of  these  five  patients  the  position  of  the 
lower  boundary  of  the  impidse  was  not  higher  during  the  acme  of  the 
effusion  than  at  other  times.  If  we  deduct  these  five  cases  from 
the  thirty-seven  under  review,  we  find  that  in  only  tliree  of  the  re- 
maining thirty-two  cases  was  the  position  of  the  lower  Iwnndary  of 
the  impulse  unchanged  during  the  acme  of  the  effusion,  while  in 
twenty-nine  of  them  it  was  definitely  higher  than  in  health. 

Extent  to  ivhich  the  Lower  Boundary  of  the  Ivijmhe  van  Raised, 
when  the  Effusion  into  the  Fericardium  was  at  its  Height  or  Actne. — 
In  the  twelve  patients  in  whom  the  acme  of  the  effusion  was 
reached  after  the  first  observation  of  increased  dulnesa  on  percussio!). 
and  in  wlioni  the  lower  boundary  of  the  impulse  was  then  elevated, 
the  impulse  at  its  lower  boundary  ascended  two  spaces  in  two  instances 
(compare  figure  44  with  figure  45,  p.  356),  a  space  and  a  half  in  one, 
one  space  in  six,  and  less  than  a  space  in  three  cases ;  and  it  descended 
after  the  acme  two  spaces  in  five  instances,  one  si>ace  in  five,  less 
than  a  space  in  one,  and  in  the  remaining  case  its  d  wcent  was  not 
observed. 

In  the  eighteen  cases  in  which  the  effusion  had  attained  to  its  acme 
at  the  time  of  the  first  observation,  the  lower  boundary  of  the  impulse 
.subsequently  descended  two  spaces  in  three  patients,  one  space  in 
thirteen,  one  rib's  breadth  in  one,  and  half  a  space  in  one  Ciiae. 

If  we  combine  these  thirty  cases  in  one  group,  we  find  that  the 
loM-er  boundary  of  the  impulse  was  higher  during  the  acme  of  the 
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effusion  than  in  the  natural  state  by  two  spaces  in  eight  cases,  by 
one  apace  in  nineteen,  and  liy  less  thuu  a  space  in  three  cases. 

Tinu  occupied  during  the  Ascent  and  the.  Descent  of  the  Lower  Bound- 

ttry  of  ih-f  Impulse  in  Cfmnection  rtspectively  toUh  tin;  Increase^  the  Acme, 

n'fui  the  Dediyic  of  the  Fluid  in  the  Pericardium. — In  the  twelve  cases  in 

whiirh  the  impulse  at  its  lower  boundary  ascended  to  its  highest  point 

nft^r  the  first  observation,  and  during  the  period  of  the  increase  of  tlie 

jifucardial  efiusion,  the  time  occupied  by  its  ascent  was  from  one  to 

two  (lays  ill  nine  cases,  and  from  four  to  six  days  in  tliree  cases. 

The  lower  boundary  of  the  impulse  fell  from  it^  highest  position 

\U  natural  one  in  from  one  to  two  days  in  ten  cases,  in  from  three 

nine  days  in  eighteen,  and  in  sixteen  days  in  two  out  of  a  total 

tbirty  cases.     The  asrent  of  the  lower  boundary  of  the  impulse  was 

refore  more  rapid  than  its  descent. 

Rdatian  heticecn  the  Extent  of  the  Eff^imon  in  the  Pericardium,  and 

Heiffht  of  the  Lower  Boundary  of  the  Itnpiihe, — The  clinical  facts 

i  given  show  that  the  lower  boundary  of  the  impulse  was  raised 

,  ►yibe  increase  of  the  fluid  in  the  pericardium  ;  and  we  find,  there- 

[fofv,  as  a  rule,  a  relation  between  the  extent  of  the  effusion  and 

Uie  height   of  the  impulse  in  these  cases  of  pericarditis.     But  this 

nle  is  reversed  in  a  small  group  of  exceptional  cases^  amounting  to 

•Wen,  ill  which  the  upjier  limit  of  the  effusion  was  as  Ligli  as  the  first 

6  or  the  second  cartilage  ;  while  the  lower  boundary  of  the  impulse 

present  in  the  sixth  space  in  one,  in  the  fifth  spare  in  two,  in  the 

lUrth  space  in  three,  and  in  the  third  space  in  only  one  of  these  cases. 

of  these  patients  in  whom  the  impulse  was  low  had  valvular 

of  old  standing,  a  condition  that,  as  I  have  already  shown, 

ts  or  lessens  the  ascent  of  the  impulse. 

The  IHffvsion  of  the  Impulse  over  the  Higher  Intercostal  Spaces 
ng  the  Aane.,  and  Decline  of  the  Fluid  in  the  Pericardium. — In 
fifths  of  the  cases  (22  in  37)  the  impulse,  at  the  time  of  the 
•emc  of  the  effusion,  extended  upwards  above  its  lower  boundary  to 
Aeoxtent  of  one  or  more  of  the  higher  intercostal  spaces.  In  more 
one-half  of  these  cases  the  impulse  was  felt  beating  as  high  as 
second  sjKice  (12  in  22),  while  in  less  than  one-half  of  them  its 
tper  limit  was  the  third  space  (10  in  22).  The  extent  to  which  the 
pulse  was  felt  in  the  higher  spaces  was  naturally  regulated  by  the 
Uion  of  its  lower  boundary.  Thus,  the  iiiipulsi?  was  bounded  Mow 
Hk  fourth  space  in  ten  cases,  and  in  eight  of  these  it  ejcteudud  up 
third  space  or  cartilage,  and  to  the  second  space  iu  only  two  ; 
ile  in  eight  other  patients  the  impulse,  which  was  bounded  below 
third  sjMice  or  cartilage,  sjiread  upwanla  to  the  second  space. 
ing,  therefore,  to  the  degree  to  which  the  impulse  was  raised  by 
bcreased  amount  of  fluid  in  the  pericai-dium,  it  was  felt  beating 
in  Um  second  and  third  spaces,  or  the  third  and  fourth  spaces,  instead 
of,  u  in  h<:alth,  the  fourth  and  fifth  spaces. 

In  these  cases  there  were  two  agencies  at  work :  one,  the  increase 
of  fluid  to  the  pericardium,  which  elevated  the  heart  and  its  impulse 
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Fro.  40. 

Fipirc  40  fmm  a  houficiniiid  ogcd  17,  nflcctwl  with  rheumAtic  pericnnlitiA. 

period  of  thefirtti  ncmr  of  ptrienrdial  tffuwion,  liftli  dny  iiftHr  iiJiiiir«Hioii. 

The  explanntion  of  jjericArdinl  t'tTiisinn  ami  iliiliicss  f;ivcn  with  figun*  30,  page  811, 
applies  also  to  this  rigiin*. 

f he  jwnrarr^'a/  (jfution  extends  Ifss  to  ihe  Itft  iind  muw  to  the  right  than  in  figui 
S7,  pft^  311  (iieiiie  of  pt-ricimlial  tirtitiioii).  nnd  is  of  nhoiit  equal  extent  in  tho  ti 
figures  froDi  nhove  ihiwnwiinU.  The  huarl,  which  is  cnlnr^eil,  is  e]fV:»led  hy  the  fluid.  hiiC 
to  a  less  <li'gn'e  than  in  fifturo  41,  its  lower  iMiiiiiddry  \>e\ug  proi/ahlt/  f(itniite<l  h<-Jiind  thi 
lower  border  of  tlic  fifth  ( nrtilnf^p,  and  just  nbovc  the  towrr  end  oi*  thu  Hteninni, 

The  whole  front  nf  the  henrt  is  fxposcd,  incluiiing  the  rij?ht  Ruri''lt<  nod  vcntrir 
the  apex  nnd  front  nf  the  left  ventricle,  the  ascending  aortn  within  the  pcrirardiuin, 
the  pulmoniiry  artery. 

'J'Ju  rtfjimi  of  }>tricarfi ial  dtifnrxs  (see  the  black  fipnee)  extends  frum  a  little  nlMve 
lower  end  of  the  nianiibrium  nml  tlic  second  left  spji<:c»  down  to  tlic  tip  of  the  eu^ifo 
eartiloge,  and  the  niiddli-  of  tin-  sixth   cnrtilnge  ;  and  from  a  little  over  an  inch  to  tl 
right  of  tlio  lower  half  of  tlie  Htcmum,  to  a  httle  beyond  tho  left  inaninniry  Hoe.     *" 
Area  of  dulut*»tt  inohidet*  (1,  1,)  tlie  region  of  the  great  urteries ;    (2,  2,)  that  of 
heart ;  nnd  (3,  3.)  that  of  tho  volume  of  the  efluaed  fluid  Iwlow  the  heart,  and  projectii 
tlownwanls  into  tho  epigufctrii'  Bptire. 

TAc  impufsf  in  li'«*  drvnt^'d  than  in  ficiire  37  (acnic),  bi'inp  Hitnate<l  in  the  second,  thir 
find  f'lurth  spaces.     (Hee  the  curved  nnd  cirenlar  lines  in  those  spmiii*.) 

The  fricfwn  sound  (represented  by  ziffcag  lines,  tho  systolir  lines  Iteing  thick,  ll 
iliastolic  thin),  is  heard»  double,  over  the  whole  length  of  tlie  stemuni,  Udnf;  nndibU 
with  iiressnre  over  its  np]»erthinl  (tho  great  arteries),  nnd  without  presmro  o\-cr  its  Io*t 
two-thirds  ;  nnd  is  also  audible  with  pretwiire  fr<tin  the  third  to  the  fifth  left  OMtilsgv*' 
(right  vuntricle)  ;  and  over,  hut  not  beyond  the  apex  of  the  left  ventricle. 

A  loud  mitral  murmur  *^  is  audible  extensively  to  the  h;ft  of  the  heait. 

Figure  41  from  the  same  patient  a**  ligurc  40. 

PtroHl  of  tfu  d^creoM  of  the  ptrimrdial  f_fu»ion  after  tht.firiii  acme. 

Eighth  doy  after  admission,  thinl  aftt'r  the  acme — for  the  sounds.  Elcrentb  day  after 
admission,  siiith  aft4"r  the  ai-nn* — fnr  the  ]n'ricanliftl  ^-tTusion  and  duluevi,  and 

The  j^ricnrtiial  effuit\",i  ha.s  h-.sscned  consid^mbly,  but  is  still  pn^ent  in  i  o 

i|iuintity.    The  riuht  vtfulriile  and  the  apex  and  front  of  the  left  vt  ntriele  ar  ,.. ..  .y 

exposed  ;  and  the  left  border  of  the  right  auricle,  and  the  lower  portions  of  the  asi'i-ndini; 
aorta  and  pulmonary  artery,  are  also  broi^ht  into  view.     The  heart,  (3,  3.)  whicj 
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enliuged,  ha«  droj»ped  ilown  into  its  nttnml  place,  and  even  extend*  beyond  Hint  jilsoe, 
mt  itA  lower  und  left  boundaries.  Tbe  nmount  of  efFusion  between  t)ie  uiidfr  MirfniTM 
of  the  hwirt  and  the  Ilo«jr  of  the  pfriennliuin  (3,3,)  is  very  small. 

7'he  reffiov,  of  pericardial  duhu3s  (sec  tin-  black  -ipnoe)  has  leflsened  roiwiikrnbly  ia 
»t*A  ;  it  extends  from  botwoen  the  second  sjxictj*.  l>ehind  tlie  sternum,  down  to  tho  lower 
tliini  of  the  eiLsifom^  cartil-oge  ;  from  the  thini  left  sjmu-c  to  tlie  upper  bonk-r  of  the  sixth 
carlil«Ke  ;  and  from  the  right  edge  of  tbe  stffmum  to  n  point  an  incli  beyond  the  loft 
y  line.  There  is  reason  to  believe  that  adhcsionis  have  formed  at  the  njH?!,  mi 
IrtTter  boundarj'  U  nut  perirardiul  but  cardiar.  The  region  of  diilnesn  oviT  thr 
Irrit5(l,  I,)  ia  still  v.-ry  nuirkL-J  hut  ho-s  ninteriiilly  hytscne*!  ;  tliat  over  the 
2,)  King  still  i'Xt<.*n.Hiv-* ;  and  that  over  tho  depending  portioli  of  the.  jwricardinl 
ijtiori  betwwn  the  under  surface  of  the  heart  and  the  floor  of  the  pFricardiuni  (3,  3, ) 
^rv  ufliiow,  iudi'td  a  inerr  strip. 

ipul»«  of  the  apex  is  fflt  in  thu  sixth  spaoi-,  connidprably  to  tbe  left  of  the  nipplf. 
itiori  of  Ui«'  iiii[iiil<w»  idsewhere  ia  not  nientioned  in  the  rej-ort,  but  1  have  ifivi-n 
6gure  n.s  !    '  ut  in  the  fuurLh  :iud  fifth  spnces,  Iwi^auso  three  days  later, 

ttmc  of  th  ■!«■,  it  Tviw  felt  in  thow  !*|>t\ces,  as  Well  as  in  tho  second 

ipaees.     v^-   ...      uvles  and  enrve^l  linoy  in  those  spaci'S,) 
ictlvn  sound  (st-e  tlie  xi;^z;i.K  I'l^s,  systolic  thiek»  diustolie  thin^  on  the  seventh 
incrv^weil  considerably  below  and  to  the  ri^bt,  and  lessened  above  and  to  thi* 
It  w;is  audible  over  the  sterunni  from  below,  but  not  above,  Ihn  level  nf  tlia 
md  Bipftee*,  and  Ihenee  down  to  the  tip  uf  tlie  ensiform  cartilage  ;  to  the  right  of  tho 
rer  half  of  tbe  sternum  ;  and  over  tbe  left  cartilagea,  from  the  third  to  the  wvriith, 
;ro  it    extended  alwmt  two  inches  below  the  heart;  but  it  was  inandilde over  tin- 
ion  of  the  apex,  where  there  were  probable  udhesiona, 
hit  the  luter  view*  of  thi.*!  case,  see  fijpires  42,  43,  p.  340. 

th  at  their  lower  and  upper  boiind fines  into  tlie  contmcted  space  nt 
e  Iiigher  part  of  the  chest,  and  caused  the  heart  to  lieat  ngainsL 
e  leJt  upper  apacBS ;  the  other,  tho  enlargement  from  ilisteiision  of 
e  right  ventricle  and  especially  of  the  pulmonary  artery,  owing 
the  difficulty  with  which  the  blood  passes  through  the  lungs 
m  the  combined  effect  of  the  pressure  upon  tlio  amncles  by  tlie 
fluid  in  the  swollen  sac,  and  the.  existence  of  endocarditis  witli 
mitral  regurgitation.  The  enlarged  right  ventricle  and  pulmonary 
artery  displace  the  lungs,  and  pulsate,  the  former  against  tbe  third,  the 
latter  usuiiUy  against  the  secoud  space;  and  in  that  space  the  double 
'  '  <»f  the  artery  is  then  felt,  the  first  being  feeble,  the  se(!ond 
u  ami  like  a  shock,  coinciding  with  a  feeble  first  and  intensified 
Olid  sound  heard  over  the  same  situation.  When  the  heart  is  much 
,  it  is  evident  that  the  couus  arteriosus  must  sometimes  occupy 
the  second  space,  the  pulmonary  artery  Unng  elevated  into  the  first  space 
Al^er  the  acme,  when  the  amount  of  the  fluid  in  the  pericardium 
lessened,  the  position  of  the  impulse,  as  we  have  just  seen,  as  a  rule 
d€8Ceude<l  at  its  lower  bouudavy,  but  it  generally  retained  its  plaee 
at  its  upper  honndarj'.  Sometiiues,  indeed,  the  impulsf;  extended 
upwanis  iLs  well  as  downwanls  during  the  period  of  the  lessening 
the  efl'usioTt 

The  clinical  facts  that  I   have  just  relate^l  as  to  the  extension 

tlie  impulse  into  the  upper  region  during  tho  successive  pcriiKls  of 

increase,  the  acme,  and  the  decrease  of  the  effusion  into  tho  perl- 

linm  ;  while  its  lower  boundary  steadily  rose  during  the  incre;ise, 

fell  during  the  decrease  of  the  Huid,  are  to  l>e  traced  T  consider 

a  succession  of  causes.     I  have  jiust  (considered  tlie  two  agencies 

t  are  at  work  to  extend  the  impulse  into  its  liigher  region  during 
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For  previoas  %'iewsof  this  patient  w&e  figiiros  40,  4\,  pa^  33S. 

Figure  42,  from  a  houMomaid  a^ml  17- 

Period  of  ihe  stcun^l  acint  uf  pericardial  effution  owiug  to  t.  rolapsv  of  pericarditia. 

From  tlie  foui-teenth  to  the  eighteenth  day  after  adini.sston,  from  tho  tenth  to 
fourteenth  day  aftt^r  the  first  acme  (fi>^re  40),  aud  from  the  third  to  the  sovcDlh 
after  the  period  of  decrease  of  the  ctTosiou  illustrutod  in  &gare  41.  The  periud  of 
acniA  Iflsted  four  days. 

The  exjilanation.t  of  ficricardnl  cftuaion,  promiucnce  and  dulness,  given  with  figure 
At  page  811 ,  Apply  nl»n  to  thi«  figure. 

Tfus  ppricaraial  cffuaiwi  hos  increa»ed  again  to  a  very  great  exteot.     Tho  heart  ia 
Biderably  enlaif^ed,  nnd  in  probably  ailh^Tpnt  at  the  apex  ;  its  lower  boundary  ia  thei 
much  lower  than  during  the  tint  acme,  tiguro  40,  and  apparoutly  reaches  down  (o  tho  nxt 
cartilage,  and  the  middle  of  the  eaaiform  cartilage.     The  effusion  has  inureawd  Tery 
much,  eaperially  upwaMa,  downwards,  and  to  tho  right ;  but  owing  probably  to  adhen«aa 
at  the  apex,  it  has  l>een  stationary  or  has  lossened  in  urea  at  tne  left  aide- 
with  itfl  amount  and  arr^  duriiig  the  period  of  dccn;aflc  of  the  effusion  aftar 
nemo  shown  in  figure  41.     Tlie  L^lfusion  exteuds  much  higher  and  more  tot 
than  during  the  first  acme  (figure  40),  but  it  is  of  the  same  extent  at  its  lower 
boundaries  iu  this  as  in  thu  firat  acme.     The  area  of  the  cfTusion  was  much 
relation  to  its  length,  and  cepccinlly  towards  the  left,  in  tho  single  acme  shown  in  fi| 
37,  owing  to  tlie  enlargement  of  the  sac  from  long-coiitiuuod  distension,  than  it  is  in 
instance,  in  which  the  expansion  of  the  sac  to  the  left  has  been  apj^arcntly  stopped  by  th« 
probable  aflhfsion  of  the  apex  and  front  of  the  loft  vcntriela. 

The  whole  front  of  tlie  heart  and  great  irteries  is  exposed,  including  the  right 
aurirln  and  ventricle,  the  apex  and  front  of  the  left  ventritde,  and  the  ascending  aorta  and 
pulmonary  arteiy. 

Th(  rtgion  of  pericardial  dulnas  (M^fi  the  blnok  spnct'V  corresponding  to  the  fwricardial 
effusion,  extends  very  high,  or  to  within  an  inoti  of  thi:  episterual  nott^h  ;  far  to  ths 
right,  or  nearly  two  inches  to  the  right  of  the  sttTiiuni  ;  low  duwn.  or  bolow  ths  tip  of 
the  cnsiform  cartilogr  ;  and  owin^  prubably  to  adhcaious  at  the  apox,  proportionslly  loss 
far  to  the  left,  or  fully  half  au  inch  to  the  left  uf  the  uiamniary  line.  The  region  of 
dnlness  over  the  nrtcrieA  ia  unuaualty  high  and  narrow.  Its  width  on  the  first  day  of  the 
Bcme  was  little  more  than  one  inch ;  but  it  hud  increased  to  about  two  inches  on  the 
fourth  day,  when  its  upper  border  was  not  quite  so  high  mi  on  the  firyt  day  of  th«  scxu* 
at  itji  upper  part. 

The  impuUf  is  extensive  but  not  strong,  the  double  pulsation  over  the  pulmooai 
artery  being  felt  over  the  second  and  third  spoces ;  ond  the  impulM  of  the  hcATl,  over 
tkini,  foorUi  and  fifth  spaces,  where  it  cxtcuds  beyond  the  nippla  (ma  the  onirvd 
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■4  AcIm  in  those  ^pncoe).  The  lower  bonndary  of  tlip  impnlse  has  therefore  hu«n 
*fffntcd  from  thr  sixth  srmce  to  the  fifth  since  the  periled  of  the  deereAw  of  the  effusion 
feOowing  the  first  acme,  sliown  in  figure  41  :  it  is,  however,  lower  iu  this  second  acme 
tiufl  it  was  in  tli«  fint  acme,  when  it  occupieil  the  futirtb  space.  ' 

JXt/rieiym  i</ifnyf  (nee  thezif^zng  lines,  the  systotio  lines  being  thick,  the  diastolic  thin) 

i«mrH>ly  wi*Uii]e  any  wlierc  without  |»r«ssurc,  but  with  prwwiire  tt  is  li«ar<i,  dotible.  over 

iJi#  vtioU  rwpnn  of  the  perit'ardifil  dulnea.^  exr.pt  over  tho  apex  and  front  oF  the  left 

It,  whrre  there  are  probably  a«.lhe4<ions,  and  where  a  loud   mitral  murmur  ~^ 

.  >  !».  The  ruhbiiig  soniids  are  ioudur  over  the  two  tower  thirds  of  the  atetntim  and 
:u  each  aide  of  it,  than  higher  up. 

ftfVI*  4tf  fram  the  same  pAticnt  as  fibres  40,  41,  42. 
^trtad  of  ^'tftph.t*  adfuritm  o/ tJtf  p^ricnrdtum  to  (/**■  Krarf. 

f^f  nm^li'arA'uA  dnlneas — fifty-two  days  after  adiniatiari,  thirty-nine  to  forty-three  daya 
ilbr  Ui  me. 

fmu  I       '    -c<ghty*ejght  days  after  admission,  when  the  dolness,  tested  by  post- 

'       caaiuiiulion,  was  about  the  same  aa  on  tho  fifty-thinl  day  after  otXraisaton. 
71^  ny^on  of  perirarJial  dulruss  (see  the  bluck  Bi>ace)  is  very  extenuive,  roeosarinj^ 
abaat  atvra  inches  from  left  to  right,  with  a  slight  downward  inclination,  and  nearly 
frf*  fcnchM  trom  above  downwards.     Its  upper  boundar}'  was  behind  the  lowt>r  border  of 
t)..  rT..(.ni.num  ;  iti  lower  bonndanr,  behind  the  lower  end  of  the  enaifonn  cartilnK*^,  the 
^>ice   and   the   seventh  left   rib  ;    its  right  bonndary  was  situated  mitlwuy 
right  nipple  Hud  the  edgfi  of  the  stemnm  ;   and  its  left  boundary  extended 
Ui  Uw*  tialh  snd  seventh  ribs  at  the  outer  side  of  the  chest. 

Tkti  imp'jiw  on  the  fifty-third  day  was  present  in  the  fourth,  fifth  and  sixth  spaces 
two  inches  within,  to  two  inehes  without,  the  nipplp  Iini%  nnd  wna  qnite  alment 
the  atenium  and  the  spaces  betweon  the  cartilages ;  liinci'  thut  time  the  patient  has 
gsltiii^  /(Tsdnally  wor^e  ;  and  the  impulse  has  been  beconiing  gnulually  ntrongcr  and 
»  •iimive,  and  is  now,  on  the  eighty-ninth  day,  felt  over  the  whole  stemam, 
•pi^^iftrinm,  and  the  ''artilnge<i  to  enoh  side,  and  on  the  left  side  down  to  thA 
"*■'  left  rib,  whrre  it  beats  against  the  onler  side  of  tho  chest  (see  the  curved  lines 
•ecspying  all  thot  re^nn).  The  intpulso  heaves  up  rather  slowly  during  the  systole. 
Mil  nUMdiatrly  ofU-r  it,.f«UH  suddenly  backward.  TIiq  luijiulse  iu  tho  first  and  second 
IfMsai^OTtr  the  pulmonary  artery,  is  double,  protruding  slightly  during  the  systole,  and 
griag  "h^A  with  a  flapping  rapid  movement  during  the  dinHtnle,  conve^ying  the  imprpssioa 
■f  •  itMrp  impalse  or  shock,  synchronoualy  with  the  second  sound.  Ninety-first  day. 
TWi  fclBpnW  u  still  felt  over  the  sternum,  but  feebler  than  two  days  agi),  similar  is 
rWrarttff.  hot  Dot  felt 

tbc  periods  of  the  increase  and  acme  of  the  effusion;  the  increase 
BMsely  of  the  pericardial  fluid  elevating  the  heart  'n\U:>  the  contracted 
of  the  chest  above  ;  and  the  enlarj^ementof  tho  ri^lit  ventricle 
pulmonary  artery  from  obstruction  to  the  flow  of  blood 
through  the  Inngs.  During  the  decline  of  the  fluid  the  first  of 
111— c  influences  is  reversed,  for  the  henrt  descends  into  its 
•ttimil  place,  where  it  beats  with  comparative  freediira ;  but  the 
Mcond  influence,  the  enlartfement  of  the  right  ventricle  and  i)ul- 
DOfiafy  artery  from  obstruction  through  the  lungs,  often  remains  in 
fall  finve  to  retain  the  impulse  in  its  higlier  position  ;  and  this 
is  fre<]ucntly  added  to  by  other  causes  that  have  a  like 
These  additional  influences  include  the  thickening  and  mat- 
ting of  the  inflamed  pericardium  ;  the  possible  adhesion  front  pletirisy 
of  (be  left  lung  to  the  pericardium  at  its  upper  border ;  and  the  defi- 
cient or  abeeot  expansion  of  this  portion  of  the  luo;;  frnni  adhesion  and 
flther  ^"ch  aa  pulmonary  apoplexy,  and  the  imperfect  general 

Vtoi  .    'u"(i[-     These  views  derive  additional  confirmation  from 

the  feet  tlmt  iu  all  the  cases  save  one  in  which  the  impulse  extended 
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over  the  higliep  spaces  during  "both  the  acme  and  the  decline  of  the 
effusion,  there  was  euducanlitia  \vith  uiilral  incompetence,  and  in 
several  of  them,  aortic  incompetence  also. 

Piisifion  of  thr.  Impulse,  after  fh/J  Dcdine  of  the  Pericardial  Effttsinn 
ihtriufj  the  Later  Stuf/e^  of  Rheumatic  Pericarditu ;  arui  after  i/j 
Cessati'On. — When  the  effusion  disappears  and  the  heart  resumes  il< 
natural  position,  and  when  the  lungs  again  cover  the  gi-eat  vessel* 
and  the  npper  part  of  the  or^an  in  ftxint,  the  impnlae  as  a  rule 
defiri'iids  into  its  natural  position,  and  is  again  felt  in  tlie 
fourth  and    fifth   spaces. 

In  til  use  patients  in  wheat  the  heart  becomes  again  healthy  after 
the  attack,  the  size,  position  and  customary  heat  of  the  organ 
are  restored :  but  in  those  in  whom  valvular  disease  is  establislied, 
the  nature  and  extent  of  thu  disease  ai*e  made  apparent  hy  the  force, 
extent,  and  ]}oaition  of  tlie  impulse.  Wlien  the  resultin*:!  mitral 
disease  is  aeveref  the  impidse  of  both  the  rirjht  and  left  ventricles  is 
extended,  and  is  felt  bejitin^  from  the  lower  half  of  the  sternum  to 
the  left  nipple.  "When,  however,  the  mitral  affection  is  slight,  and 
such  as  scarcely  or  not  at  all  to  interfere  with  the  function  of  the 
orgidi.  then  the  impulse  resumes  its  natural  boundaiy  and  strength; 
and  thus  the  impulse  becomes  a  true  measure  of  the  extent  of  the 
valvular  diseiist^*.  Wln-ii  botli  Llie  aortic  ami  niitml  valves  are  affecteil, 
the  apex-beat  and  the  iuipulse  f^enemlly  of' the  left  ventricle  become 
more  markedly  develojted,  tlie  action  of  the  right  -\'entricle  being  still 
umhdy  strong.  In  those  comparatively  i^are  cases  in  which  the  aortic 
valve  is  alone  affected,  the  right  ventricle  is  unt<mched ;  but  tlie  size 
and  force  of  the  left  ventricle  are  increased  in  exact  proportion  tn 
tlir  increftSfd  labour  thrown  upon  that  ca\Hty  by  the  degree  of  the 
crijjpling  ot  the  valve.  The  apcx-beat  and  general  shock  of  the 
left  ventricle  hccrnne  extended  outwards  Iteynnd  the  left  nipple,  and 
downwards  into  the  sixth  space,  when  the  valvular  aflection  is  great; 
but  they  are  held  almost  within  the  natural  limits  when  it  is  alight 
Wlien  the  heart  liecomes  adherent  and  there  is  disease  of  one  or  more 
of  its  valvoi*.  the  impulse  of  tin*  organ  l>ccomea  extended  in  every  direc- 
tion— to  the  right,  over  and  beyond  the  sternum  ;  to  the  left  i>eynnd 
the  line  of  the  nipple;  downwai-ds,  over  tlie  ensiform  cartilage,  and  even 
below  it  in  the  epigastrium  ;  and  es]>ecinlly  upwards,  to  the  secoml 
space  and  to  the  adjoining  portion  of  the  sternum.  In  some  C4ise^  the 
whole  impulse  beai-s  at  first  forwards  during  the  systole,  and  then 
drags  the  walls  of  the  chest  in  a  characteristic  manner  backwanls; 
while  in  other  cases,  in  wliich  there  is  complete  fibrous  attachment  of 
the  adherent  pericardium  to  the  stemum,  that  bone  and  the  a<ljoinin^ 
costal  cartilages  are  steadily  drawn  inwards  during  the  ays  tole,  and 
spring  for\var<ls  with  a  shock  during  the  diastole.  An  essential  dif- 
ference is  also  established  l>etween  the  influence  of  respiration  on 
the  area  of  the  impulse  of  the  adherent  and  the  non-adherent  heart 
When  the  heart  is  not  adherent,  a  deep  inspiration,  by  drauing  down 
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the  heart  and  covering  it  with  the  expanded  lungs,  causes  a  complete 
Inussfer  of  the  impulse  from  the  fourth  and  fifth  Hpaces  to  the  cpigas- 
Irinra  and  the  sixth  and  seventh  cartilarfes  ;  but  when  the  heart  is 
•dhorent,  the  outspread  dragging  impulse  almost  retains  its  position 
during  a  deep  inspiration,  neither  niaterinlly  lessening  its  area  over 
its  npj>er  borders,  nor  materially  increasing  it  iHilow.  There  is,  in 
short,  no  transfer,  such  as  occurs  when  there  are  no  adhesions,  of 
thr  impulse  dunng  a  deep  breath  from  the  intercostal  spaces  to  the 
pnsiforrn  cartilage  anH  epigaatrinm  and  the  adjoinin<,'  left  costal 
r  Thus   in  a  patient  who  has  recovered  from  rheumatic 

f ;  _  I  arditis  we  are  enabled  to  judge  by  the  position  and  force 
of  the  impulse,  whether  the  valves,  if  affected,  are  seriously  or  only 
iili}?htly  affected  ;  and,  by  the  extent  to  which  the  play  of  the  impulse  is 
influenced  by  respiration,  whether  the  vahiilar  afPection  is  combined 
nr  not  with  extensive  and  binding  adhesions  of  the  heart. 


ViBltATlON    OR   TUIULL  FELT   IVY   THE   HaND   OVRU   THE   REGION  OF 

Pkuicaroiai,  FiucnoN. 

A  sense  of  vibration  or  thrill  was  felt  over  the  seat  of  the  friction 
sound  at  the  region  of  its  greatest  intensity  in  fully  one-fifth  of  the 
pati»Mit«  with  rheumatic  pericarditis  (13  in  63). 

In  seven  of  the  cases,  or  more  than  one-half  of  them,  the  thrill  was 
iAt  over  the  whole  region  of  the  impulse,  extending  in  two  instances 
over  the  second  and  third  left  spaces,  in  one,  over  the  spaces  from  the 
wooDd  to  the  fifth,  in  three,  over  those  from  the  third  to  the  fifth,  and 
in  on^.  from  the  fonrth  to  the  sixth  space-s. 

In  two  other  instancea  the  thrill  was  confined  to  the  second  space, 
!ntly  over  the  pulmonary  artery,  in  three  to  the  region  of  the 
;»«nd  in  the  remaining  ease  it  was  present  both  over  the  second 
wpmcm  and  the  apex.  In  all  these  patients  the  friction  sound  was 
nanh  and  grating,  vibrating,  or  creaking  in  character. 

In  those  cases  in  "which  the  vibration  was  felt  over  the  whole 
of  the  impulse,  the  thrill  was  present  at  the  time  of  the  acme 
_  the  eflr»wion.  or  in  one  instance  two  days  after  it  (see  pp.  313-315)  ; 
tod  the  same  may  be  said,  with  one  exception,  of  those  in  which  the 
vi>»ratkHi  waa  felt  in  the  second  spaca 

Tb«  duration  of  the  thrill  was  snort  It  was  observed  for  only 
ooa  day  in  neven  cases,  for  two  days  in  three,  for  tliree  days  in  two 
\,  and  for  four  consecutive  days  in  the  remaining  one.  In  two 
(51,  see  p.  315;  40.  see  ]►.  313),  the  thrill,  after  being  absent 
its  previous  seat  over  the  l>ody  of  the  heart  for  several  days, 
rvlnnied  over  a  limited  space  when  the  surfaces  were  comparatively 
dry,  the  HTusion  having  diHa]>iKmnul. 

The  character  of  the  friction  thrill  or  %nbration  is  peculiar,  and 
dilfeia  from  the  thrill  due  to  altered  blood-currents,  chiefly  in  the 
fiDDovfaig  pointa.  The  blood-thrill  presents  a  succession  of  equal 
>ibnidotui,  oltan  like  those  uiode  by  a  vibrating  musical  cord ;  is 
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diffused ;  has  a  focus  of  greatest  intensity,  from  which  it  lessens  aiid^ 
fades  away  all  round  ;  gives  the  impression  to  the  hand  of  bein^H 
deeply  seated  as  well  as  snpei'ficial ;  begins,  wlien  diastolic  after  thff 
impulse  ends,  and  often  continues,  when  systolic,  for  a  shor^.  period 
after  the  cessation  of  the  beat  of  the  ventricle ;  retains  its  charac' 
position,  focus  of  intensity,  and  general  outspread,  unchanged  or  wi 
only  slight  modifications  from  day  to  day;  and  finally,  has  a  lo 
previous  history  fxiinting  Lo  an  affection  of  the  heart,  and  probabl 
datin^f  from  an  attack  of  acute  rheumatism.     The  friction  thrill  or 
vibration,  on  tiie  other  Itand^  is  shallow,  giving  a  sensation  as  if 
were  made  just  under  the  hand  by  the  rubt>ing  together  of  two  rongl 
surfaces;  has  of'leu  a  grating,  rasping  or  irregularly  vibrating  cli 
racter;  presents  no  focua  of  intensity,  but  is  spread,  with  varyi 
force,  over  the   region   of   the   impulse ;    begins   and   ends  rather 
abrupUy,  being  limited  to  the  period  of  the  impulse  and  not  passing 
beyond  or  preceding  it ;    dties  not  end  with  an  abrupt  shock ;    is 
short-lived  and  transient,  and,  if  felt  on  one  or  two  following  days, 
it  always  changes  in  extent,  and  perhaps  in  position,  and  alters  in  cha- 
racter;  and  finally  has  a  short  previous  history  of  local  pain,  extended 
dulucss  on  percussion,  increased   prominence  over  the  region  of  the 
pericardium,  and  elevat<;d  impulse.     Sometimes,  however,  the  blood- 
tLrill  and  the  friction-thrill  are  so  much  alike  that  they  cannot  be  dis- 
tinguished by  the  hand.     The  character  of  the  thrill  is,  however,  at 
once  cleared  up  by  the  ear;  the  friction-thrill  being  accompanied  by  a 
friction  sound  wliich   is  in  all  cases  increased  by  pressure,  and  is 
most  vibratmg,  grating,  or  creaking  and  harsh  at  the  very  seat  of  the 
vibration ;  wliile  the  blood-thrill  is  accompanied  by  the  murmur,  uaually 
musical,  that  diatingnishes  the  valvular  affection. 

The  thrill  of  presystolic  murmur  is  distinguished  by  the  position 
of  the  tlirill  over  and  to  the  left  of  the  interventricular  septum, 
the  peculiar  large  vibrating  character  of  the  murmur;  the  abrupt 
Bhock  with  which  the  thrill  and  murnmr  terminate  ;  the  persistency 
of  the  tlirill,  murmur,  and  shock  from  day  to  day;  and  the  long 
previous  history. 

The  character  of  the  friction  sound  presented  in  the  various  cases 
a  close  approximation  to  the  character  of  the  thrill  or  vibration. 

The  sensation  conveyed  to  the  hand  when  ap])lied  over  tlie  seat  of 
thrill  in  the  thirteen  case5  under  exaniination  was  not  always  of  the 
same  character.  Thus,  under  these  circumstances  the  hand  felt  a  senae 
of  grating  or  rasping  in  two,  of  vibration  in  four,  and  of  thrill  in  seven 
of  the  cas(*6. 

On  listening  over  the  region  of  the  thrill  or  vibration  in  tliese  cases 
a  loud  harsh  friction  sound  was  heard  in  seven  patients,  in  five  of 
whom  the  sound  was  described  as  being  "  to  and  fro  ; "  iu  five  others  of 
them  there  was  a  noise  resembling  the  creaking  of  leather;  in  three 
the  sound  was  grating,  in  one  rasping,  in  two  vibrating,  in  one  gracing, 
and  in  one  "  churning,"  In  several  of  these  cases  the  friction  sound 
presented,  as  we  have   already   seen,   different  phases  at  different 
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C'oda  of  their  progress.  In  all  of  them  the  friction  sound  became 
harsh  and  extensive  when  the  vibration  or  thrill  over  the  region. 
of  the  pericardium  ceased  to  be  perceptible. 

It  is  to  be  remarked  that  when  the  thrill  was  perceptible  in  these 
CttieSy  especially  if  it  extended  over  the  ventricles,  and  was  not  limited 
to  the  region  of  the  apex  or  that  of  the  pulmonary  artery,  the  area  of 
T  'III  sound  was  increased  as  woll  as  the  intensity.     In  one  of 

1  ■  the  nibbing  sound  was  audible  over  the  whole  front  of  the 

chest,  and  in  several  of  the  patients  it  spread  downwards  to  the  ensifonn 
cartilage  and  to  the  left  and  right  seventh  and  eighth  costal  cartilage. 

The  character  of  the  friction  sound,  associated  with  the  presence 
of  a  thrill  over  the  heart-  and  great  vessels,  whether  creaking  or  grating, 
vibrating  or  nistling,  or  to  and  fro,  will  be  considered  in  the  next 
nctaoQ. 

AUSCrLTATION. 


I^mtion  and  Cliaradtr  of  (he  Soicnds  heard  ov^.r  Vu  Heart  and 
Prricardinm  during  the  Earlij  Stages  of  Pericarditis. — In  more  than 
one-half  of  my  cas3s  of  rheumatic  pericarditis  (33  in  63),  I  obsei*ved 
the  character  of  the  sounds  of  the  heart  at  or  soon  after  the  com- 
mencement of  the  attack,  and  before  the  effusion  into  the  jMiricar- 
diam  had  arrived  at  its  lieight.  I  was  frequently  surprised  by  the 
r&pidity  with  which  the  affection  attained  to  its  acme.  In  twenty- 
tiiiec  of  these  patients  friction  sound  was  hoard  for  the  first  time 
Wore  the  fluid  in  the  pericardium  had  reached  ita  greatest  amount; 
tad  in  fifteen  of  these  tlie  nibbing  sound  was  detected  only  one  day, 
Ukd  in  four  two  days  before  the  time  of  the  acme. 

MfMlifraiion  of  the  Sanguis  of  the  Heart  aC  the  Comvien'CemeTtt  of 
Pericarditis,  before  the  Occurrence  of  Friction  Murmur  or  Friction 
Sound, — There  were  five  cases  in  which  the  sounds  of  the  heart 
wwe  modified  before  the  occurrence  of  a  friction  sound,  or  the  period 
of  the  acme.  In  one  of  them  the  heart  sounds  were  muffled  two 
day*  before  tlie  occurrence  of  the  friction  sound  and  the  acme ;  in  three 
of  them  liiose  sounds  were  ringing  in  character  from  three  to  four  days 
htfere  the  acme ;  and  in  one  of  these  the  systolic  sound  was  rough  and 
odaly  prolonged  foxir  days  before  that  period.  All  the  cases  of  tliia 
|Ttmp  but  one  presented  on  pressure  either  a  single  or  double  murmur 
Of  a  rubbing  sound  subsequently  to  this  modification  of  the  heart 
90and$t  and  before  the  occurrence  of  the  acme. 

Fotiiion  andCharaeter  of  the  Friction  Murmur,  influenced  hyPressure, 
at  ih4  Ikginn\T\g  of  Pericarditis, — A  murmur,  which  was  excited 

rradered  more  intense  by  pressure,  was  heard  over  the  region  of  the 
lirforc  the  jwriod  of  the  acme  of  effusion  into  tlie  pericardium 

ifUi  cases. 

Ivn  WM  felt  directly  over  the  seat  of  the  pericardial  infiam- 
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mation  in  seven  of  the  cases,  being  excited  by  pressure  on  the 
surface  of  the  chest  iu  three  of  them.  In  five  of  the  cases  the  pain 
was  present  at  the  same  time  as  the  appearance  of  a  murmur  oq 
pressure^  and  in  two  the  pain  preceded  the  nninmir  by  a  day  or  two. 

Iu  four  cases  the  friction  imirmni-  was  single  and  syaLuh'c.  In  four 
cases  a  double  munnur,  excited  or  iutenaified  by  pressure,  j>recedeil 
the  friction  sound  and  the  acme  of  pericardial  eflusion.  In  the 
last  case  of  this  group  (49,  see  p.  327),  a  youth  aged  17,  a  fatal  case, 
the  friction  murmur  prevailed  more  or  less  through  the  whole  of 
the  illness  until  the  heart  became  adherent. 

The  double  friction  murmur,  heard  during  tlie  early  period  of  peri- 
carditis, is  thus  distinguished  from  the  double  murmur  caused  by 
aortic  incompetence,  combined  as  it  usually  is  with  mitral  regurgi- 
tation. It  is  accompanied,  and  often  preredeil,  Ity  pain  over  the  neart> 
usually  increased  by  pressure;  it  conies  into  jday  suddenly  ;  its  area 
is  limited  to  the  middle,  or  lower  half  of  the  sternum,  aud  the  adjoin- 
ing left,  aud,  on  rare  occasious,  right  cavtilnges ;  it  is  accompanied  by 
the  natural  heart  somids.  but  is  not  rhythmical  with  them,  the  heart 
sounds  and  the  murmur  being  heard  as  it  were  side  by  side;  it  does 
not  begin  with  a  duuble  accent  or  shocks  the  double  accent  or  shock 
of  the  natural  heart  souuds,  but  is  of  equal  intensity  throughout ;  it  is 
invariably  rendered  more  intease  by  pressure,  which  often  converts 
it  into  a  true  to-and-iro  frottanent,  and  which  always  obscures  or 
silences  the  natural  heart  sounds.  It  is  not  accompanied  by  marlcol 
visible  puliation  of  the  gi-eat  arteries  iu  the  neck,  or  by  the  suddfii 
pulse  at  the  wrist  of  aortic  regurgitation,  audible  when  the  arm  la 
raised ;  it  is  accompanied  by  extended  dulness  on  percussion  over  the 
region  of  the  pericardium ;  and  as  a  rule  it  speedily  gives  placo  to  a 
friction  soiuub  with  which,  however,  it  may  co-exist,  being  audible 
beyond  the  cii'cumfereucc  of  the  friction  souiul  esjMJcially  below,  and 
on  either  side. 

In  all  these  respects  the  double  friction  nmrmur  contrasts  notably 
with  the  double  aortic  murmur ;  which  is  not  usually  accompanied  by 
pain  over  the  licart ;  does  not  come  into  play  suddenly ;  is  not 
limited  in  its  area  to  the  middle  or  lower  lialf  of  the  sternum  and  the 
adjoining  cartilages — but  extends  also  to  the  upper  portion  of  the 
sternum  and  to  its  right;  is  rhythmical  with  the  natural  heart 
sounds ;  commences  with  a  doul)lc  accent  or  shock ;  is  not  rendered 
to  a  material  degree  more  intense  by  pressure,  which  never  converts 
it  into  a  friction  sound,  and  which  never  abolishes  the  double  accent 
with  which  the  double  murmur  begins ;  is  accompanied  by  marked 
visible  pulsation  of  the  carotid  and  radial  arteries,  the  pulse  of  the 
latter  becoming  audible  as  a  shock  when  the  arm  is  raised ;  is  not  accom- 
panied by  extension  of  dulness  over  the  region  of  the  pericardium ; 
and  does  not  give  place  suddenly  to  friction  sound,  but  is  persistent 

The  single  systolic  friction  muimur  is  not  so  easily  distinguished 
from  the  tricuspid  murmur  as  from  other  systolic  blood  murmurs, 
but  their  differences  are  sufficiently  marked.    The  systolic  friction 
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murmxir  is  accoinpauied  or  preceded  by  pain  over  the  heart,  usually 
increased  by  pressure ;  comes  into  existence  suddenly ;  is  limited 
usually  to  the  base  of  the  right  ventricle^  being  heard  over  tho 
middle  or  lower  sternum,  or  over  the  fourth  left  space ;  is  accom- 
panied by  the  natural  first  Bounrl,  but  is  not  rhythmical  with  it, 
the  heart  sound  and  the  murmur  being  distinctly  heard  sido  by 
side;  does  not  begin  with  an  accent  or  shock,  tho  accent  or  shock 
of  the  natural  first  sound,  but  begins  and  ends  with  a  single  noto 
of  equal  intensity  throughout;  extends  i*arely  beyond  the  period  of 
the  s^'Btole  into  that  of  tlic  diastole;  is  usually  produced,  and 
invanably  rendered  inoi-e  intenso  by  pressure,  so  that  it  ohscurea 
or  masks  tlie  natural  first  sounds;  is  accompanied  by  extended 
dulnes3  on  percussion  over  the  region  of  the  pericardium;  and 
speedily  gives  place  to  a  double  friction  nuirmur  or  a  friction  sound. 

The  several  systolic  blood  munuurs  maybe  thus  distinguished  from 
the  single  or  systolic  friction  murmur. 

The  tricuspid  murmur  is  more  likely  to  be  taken  for  a  friction 
mnrmnr  than  any  other  systolic  munuur,  for  it  is  situated  over  tho 
ftmit  of  the  right  ventricle — over  and  to  the  left  of  the  lower  half  of 
the  slemum — and,  like  the  friction  mnrmnr,  it  is  a  shallow  sonnd, 
and  it  may  appear  and  vanish  quickly.  It  differs,  however,  iu  these 
respects ;  it  is  rarely  accompanied  by  pain  and  tenderness  over  the 
heart;  is  never  accompanied  by  the  natural  first  sound  over  the 
right  ventricle,  for  that  sound  is  converted  into  the  murmur; 
always  commences  with  an  accent,  the  accent  or  shock  of  the  first 
•onnd  of  the  right  ventricle ;  may  be  intensified,  but  is  not  changed 
in  charact<;r  by  pressure,  which,  however,  brings  the  oar  more  close 
to  the  murmur ;  is  not  accompanied  by  extended  dulness  on  pcr- 
'••^-''iTi  over  the  pericardium;  and  does  not  givo  place  to  a  double 
II  murmur  or  a  friction  sound. 

.'  systolic  mitral  murnmr  is  readily  distinguished  from  the 
•11  murmur  by  the  intensity  with  which  it  is  hoard  to  the  left 
of  and  below  the  apex ;  and  its  great  relative  feebleness,  or  silence 
e/vr^T  the  right  ventricle — to  the  left  of  the  lower  portion  of  the 
■im;  and  by  its  persistence.  When  the  mitral  murmuris  audible 
;u  uie  situation  just  spoken  of  it  is  feeble,  and  is  accompanied  by  the 
nalnr^  sounds  of  the  riglit  ventricle.  The  heart  sounds  and  the 
murtnur  are  rhythmical  and  go  well  together;  and  pressure,  though 
it  makes  the  mitral  murmur  somewhat  more  clear,  docs  not  mask  or 
obliterate  the  healthy  sounds  of  the  right  side  of  the  heart. 

Tho  direct  aortic,  and  pulmonic  systolic  murmurs  are  distinguished 
at  onoe  from  the  systolic  friction  murmur  by  their  situation  above 
the  level  of  the  third  cartilage;  the  pulmonic  murmur,  which  is  often 
aomtchtng  in  character,  and  is  therefore  apt  to  be  mistnken,  when  first 
hnrd,  for  a  friction  sound,  being  hmitcd  to  the  second  left  space ;  and 
Ibv  dinxt  aortic  murmur  being  heard  over  the  upper  sternum,  and  to 
the  right  of  it>  and  in  the  neck  over  the  carotid. 

The  esaenllal  features  of  difference  between  the  friction  murmurs 
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and  the  blood  murmurs  are  these : — The  friction  murmure  do  not 
begin  with  an  accent,  hut  usually  maintain  the  same  tone  and  pitch 
througliout ;  while  the  blood  murmurs  begin  with  an  accent  or  shock 
the  friction  murmurs  arc  intensified  and  Eiltered  by  pressure,  Ixicomi 
sometimes  rubbing  in  character ;  while  the  valve  murmurs  are  onl 
intensified  by  pressure :  the  friction  murmur  and  the  natural  liea' 
sounds  are  heard  at  the  same  time»  but  they  do  not  play  together  or 
in  unison,  being  audible  as  it  were  side  by  side,  each  having  its 
own  rhythm;  and  on  pressure  the  frictioa  mui-mur  becomes  so  loud 
and  even  rubbing  in  chajracter  as  to  mask  and  extinguish  the  heart 
sounds  ;  while  the  blood  murmurs  are  in  perfect  accord  with  the  heart 
sounds:  the  friction  murmurs  come  suddenly,  with  pain  and  increased 
pericai-dial  dulness,  and  are  transient ;  the  blood  murmurs  come 
gradually,  without  pain  or  increased  dulness,  and  are  pennanen 
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Friction  Sound  in  Pericarditis  before  the  Occurrence  of  tJic  Acnu 
of  the  Effusion  info  the  Pe7^mrdiitm, — Friction  sound  was  heard  during 
the  early  stage  of  Pericarditis,  in  every  gradation  from  a  sound  scarctdy 
to  be  distinguished  from  a  murmur  up  to  a  grating,  vibrating,  or 
croaking  noise. 

In  a  few  of  the  cases,  the  early  friction  sound  was  not  audible 
until  pressure  was  made  over  the  heart.  In  nearly  all  the  casea, 
the  friction  sound  was  double  from  the  fii*st,  but  in  two,  and^porhapq 
three  patients  the  sound  was  single  and  systolic  when  first  heard. 
In  a  small  group  of  four  patients,  a  smooth  or  feeble  double  frictioa 
sound,  intensified  by  pressure,  came  into  play  from  one  to  four  da 
before  the  occurrence  of  the  acme  of  the  aflection,  when  the  fricti 
sound  became  louder  and  more  harsh. 

Jn    the  last   great   division  of  cases  of  pericarditis  with  fricti 

ind  before  the  acme,  the  double   friction  sound,  as   a  rule,  was 
[oud  and  harsh,  was  intensified  by  pressure,  and  sei  in  suddenly; 
and  the    effusion  into  the  pericardium  speedily  attained  to  its  acme 
after  the  iirst  observation  of  the  friction.     This  set  of  cases  divides 
itself  into  three  groups ;  in  the  first  group  (1),   the  friction   soun 
became  inaudible  during  the  acme ;  in  the  second  (2),  the  fricti 
sound  became  less  loud  and  harsh  during  the  acme ;  and  in  the  thi 
group  (3),  tiie  friction  sound  remained  during  the  acme  with  little 
or  no  change. 

(1)  In  two  cases,  the  friction  soimd,  harsh  at  the  onset,  disap* 
peared  during  the  acme.     It  is  difticult  to  explain  the  disappearance 
of  the   friction   soimd   at   the  time  of  tho  acme  of  the  eSusion 
these  two  remarkable  cases  on  physical  grounds,  but  the  foUowi 
circumstances  show  that  it  was  maiuly  due  to  lowering  of  the  powi 
of  the  heart.     It  is  natural  to  expect  that  when  the  fluid  increas 
it  should  interpose  itself  between  a  portion  of  the  right  ventricle 
and  the  anterior  wall  of  the  chest,  and  so   limit  the  area  of  the 
friction  sound,  and   lessen   its  intensity.     This  will  not,  howeve: 
account  for  the  disappearance  of  the  rubbing  sound  at  the  period 
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the  acme,  since  the  iiii]mlse  was  theu  stil]  perceptible,  though  higher 
in  position  and  less  forcible. 

(2)  The  second  group  of  tliis  division,  in  which  a  loud  double 
friction  sound  appeared  suddenly  before  the  acme  of  the  effusion,  and 
became  less  loud  duriug  the  acme,  consists  of  five  patients. 

The  case  of  this  group  (33,  see  p.  319)  that  I  shall  relate,  is 
illustrated  by  the  accompanying  figures  (44,  45,  p.  350) ;  during  its 
Iat«r  stages,  by  figures  46,  47,  48.  pp.  377,  378.  A  housemaid,  aged 
20,  came  in  on  tLe  fifth  day  of  her  illness,  the  heart  sounds  being 
natural.  On  the  third  day  tbere  was  increased  dulness  on  percussion 
over  the  regiou  of  the  heaurt;  and  a  to-and-fro  friction  sound  over  the 
whole  of  the  region  of  cardiac  dulness,  to  which  it  was  exactly 
limited.  The  impulse  was  present,  as  before,  in  the  fifth  space, 
bat  was  higher  in  position.  The  dulness  and  the  friction  sound 
extended  from  the  sternum  almost  to  the  nipple,  an<l  from  the  third 
left  cartilage  to  the  sixth,  but  did  not  pass  beyond  the  sternum  to 
the  right,  so  that  the  rubbing  sound  was  limiteJ  to  the  right  ventricle. 
It  was  stronger  over  the  sternum  than  the  cartilages,  and  became 
eTetywhere  much  harsher  on  pressure.  On  the  fourth,  the  double 
friction  sound  was  heard  over  the  greater  part  of  the  stetunm,  and 
was  audible  over  the  manubrium  during  expiration  only.  The  friction 
Boond  had  somewhat  the  character  of  a  bellows  murm'ur  over  the 
fourth  space.  It  was  not  quite  rhythmical  with  the  sounds  of  the 
betrt,  which  were  also  audible.  It  was  harsher  and  louder  during 
the  systole  than  the  diastole,  and  was  rendered  more  intense  by 
pmsnre.  On  the  fifth  day,  tlie  effusion  into  the  pericardium  was  at  its 
Acme — reaching  up  to  the  second  space  and  the  manubrium.  The 
UDpolse  was  raised  from  the  fifth  to  the  third  space.  The  area  of 
tlie  friction  sound  was  more  extensive  upwards,  but  more  limited 
below.  It  was  heard  over  the  whole  sternum,  being  louder  over  the 
muinbritmi  on  expiration,  over  the  lower  portion  of  that  bono  on 
taffpifAtion,  and  was  most  harsh  and  strong  over  the  middle  third  of 
the  Ktemum.  The  rubbing  sound  was  heaiti  from  the  second  to  the 
foarth  cartilage,  but  not  apparently  below  it,  and  was  harsh  in  the 
thixd  space.  A  bellows  murmur  was  audible  over  the  fourth  cartilage 
oa  the  light  application  of  the  stethoscope ;  but  when  pressure  was 
ttade,  ft  creaking  noise  was  heard  there  daring  the  systole,  and 
%  nibbing  eoinid  during  the  diastole. 

I  believe  that  this  group  and  this  case  represent  the  natural 
progress  of  the  friction  sound  from  the  commencement  of  pericarditis 
Ui  ita  seme  when  the  effusion  is  at  its  height.  During  the  first 
blash  of  inflammation,  the  surfaces  of  the  heart  and  the  sac  are 
crowded  with  vessels,  but  are  as  yet  scarcely  coated  with  lymph. 
A  mxk^  or  double  fnction  murmur,  induced  or  intensified  by  pressure, 
mkf  &n  be  the  only  sound  excited  by  the  rubbing  of  the  heart 
sgiunst  the  pericardiunt  Speedily  their  surfaces  become  coated  with 
a  finely  honey-combed  rugose  covering ;  and  the  amount  of  fluid  in 
the  SAC   iucre4iaet  so   as  to  enlarge  the  area  of  dulness  over  the 
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Figure  44,  from  a  housemaid  aged  20,  affected  with  rlienmatic  ixiripanlilU  (S3, 
319). 

Xnrljf  period  of  thf  ifuwaw?  of  the  pfricnrdiat  ffiuaxon. 

Finjl  day  of  the  frictiou  sound  ;  ■  .drd  day  after  admiiKion.     The  sounds  of  Oie  h«irt 
verc  nntuiiU  when  »\\f  wns  adiuitted. 

T/i^ /xTiVnrrf/W  <7r«vi'*>a  j.rolmbly  nlrosidy  ocoiipicf  to  sonic  ext*»nt  \\\t'  spi  ^  i.,*....^ 
the  under  surfncn  of  the  heart  mid  the  Hour  uf  thr  luncnulitiin,  nml  clfvnl)>  :  <i 

a  alight  degrw*,  imd,  to  a  inodcrateoxt^nt.  displu'Ti*  the  hiiigM  upward-s  and  \-  ; 

aud  tliti  ceittro  uf  the  diiiiilmigiu,  vvhi-re  it  funtiy  tlie  h^sc  nf  the  pchc«rtliiiin,  and  iba 
snhJHci^it  pfirtitms  of  tho  liver  and  fttoinnch  liim-iiwiinls.  Owing  to  the  di*placcment  of 
the  lungM  upwar<l»  and  to  each  »ido  from  Wfi^i-e  the  Iieart,  thi-  wliole  of  the  right  rffntrii " 
exci-pt  tl»o  uppfT  portion  of  the  fOiiUB  artfrioirtis,  thf  inner  or  left  Iwrder  of  the 
auriclt',  an<l  the  apex  and  a  portion  nf  the  front  of  the  left  rentrirle  are  exiwiseil. 

J^ohahk  rtgiim  of  pt-rifardial  duhirss  on  }>^rcusAioH  (seu  the  Mack  fc[iace).  The  OQ 
lines  of  the  re^iion  of  jKricardial  dulncfis,  which  is  increased  in  extent,  are  not  de.*m 
on  this  occnMion,  but  the  nxtent  of  the  friction  aound  and  the  position  uf  the  iinpnhio 
givon  ;  and  I  hare  asjtigncd  to  the  repon  of  diilneiu  an  ontiine  corresponding  to 
region  of  friction  sound  and  the  position  of  the  impulse.  The  region  of  jtericantial  d 
iieas  hna  not  yet  aconiri*d  the  pyramidal  or  pear-shaped  fomi  that  it  preaent*  dnring  t 
aemo  of  the  jiericaraial  cfTuaton,  hut  still  retains  the  general  fomi  nf  the  healthy  rr^ 
rfrardinr  dulncM,  but  its  outline  is  conw<ienibIy  enlargiil  in  all  directions,  and  i»  hig. 
Kdiiml  the  i^temuni  than  over  the  CflrtilageJi.  It  eitenda  across  from  the  right  edge 
the  sternum  to  the  left  nipple  ;  its  u]>por  boundary  probably  croasea  the  sterimtu  on  a 
level  with  the  upper  etlges  nf  the  thini  ro.}tal  cnrtilagea,  and  occnpiea  the  third  aMCtt  ; 
and  its  luwcr  boundary  is  probably  situated  a  little  aboro  the  miadle  of  lh«  euuiMB 
cartilage,  and  the  upper  edge  of  the  sixth  cartilage. 

Tliinl  lUy.     The  impulse  of  the  heart  is  felt  at  the  fifth  space  below  the  nipplo.     (Sm 
tha  rinde  in  that  mrnee.) 

Fourth  day.     The  impulse  is  feeble,  being  slightly  perceptible  below  the  nipple. 

Fridioi*  witn^  («ee  tlie  zi^zng  Jinea,  systolic  thick,  diastolic  tliiiO.  Tliinl  day.  A 
loud  but  soft  to-and-fro  frirtion  sound  is  heard  over  the  stemom  fiT>m  Iielow  the  tnann- 
brigni  to  ita  hnver  end,  and  up  to  but  not  beyond  ita  right  border  :  and  over  the  fourth 
and  fifth  cartilages  and  intermediate  ipaces,  where  it  extends  almost,  but  not  qoiU  ts 
the  nip]>Ie,  where  it  is  feebler  than  it  is  over  the  sternum.  The  friction  sound  is 
much  liarsher  by  press^ire.  Fourth  dny.  The  friction  sound  is  ncarlr  the 
eitent,  chamctcr  and  area  as  it  was  yesterday,  but  it  ia  now  audible  over  tne  msanl 
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Atirinf*  ^JC|>imtion ;  it  15  lower  aud  tonder  lielow  during  inspiration  tluui  expir&tion ;  and 
il  Id  loader  genemlly  during  the  systole  tlian  the  diiutolu. 

Fij^are  46  from  the  same  patient  as  figure  46,  afloctod  with  rhonmntic  pericarditia, 
J'  -1..  r  ../  th.    t'„'gi  ncmc  of  pericardial  ejftisi'mu     Thinl  dtiy  of  the  friction  sgund  and 
pericardial  dulnr-wi,  fifth  day  nUet  ailniission. 

IIS  of  pericardial  ctfusion  aaddulueits  giren  with  figure  36,  page  311, 
i_v  fi^r«. 

'  ffusion  completely  distends  the  sac,  which  ia  pyramidal  or  p«ar. 

1.  Ti.  305  ;  86,  87,  p.  311  ;  40,  p.  33S ;  42,  l>.  340.     The  eKtont  of 

I-  a).i]>UceDient  npwnrds  and  to  ench  side  of  the  Inn^s,  mid  down- 

•:],  liver  and  stomach  may  Iw  inferred  from  the  description  civen 

the  re;^nn  of  jierirardial  dulnesa  ou  pprcussioii.     The  whole  Truut 

;       i,  including  the  right  auricle  and  ventricle,  the  oik'x  tind  front  of 

\<(t  rentricle,  the  pulmonary  nrtcry,  and  the  ascending  aorta  within  thfl  pericardiumf 
Oflnni;  t'>  the  cxt«n»iv«  diRphicemeut  of  the  Inncs  from  before  those  parts. 

'I  r,/  perieardtat  dulrifist  (sec  the  lilaok  space)  on  percuH-slon  is  p}TamidBl  or 
I  .  like  the  <listendcd  pericardium.     Tlje  upper  and  narrower  rcE^ion  of  dulucst 

on  I  inc  grmtveaselaO,  1)18  situated  behind  and  below  tho  lower  half  of  the  manubrium 
md  «xt«ua  a  little  way  into  tlie  adjoining  first  and  second  spaces  ;  the  larjzur  portion  of 
pericardial  dulnen,  which  includes  the  hoart  iLsolf  niid  tho  volume  of  fluid  effuse*!  into 
the  «|«c«  lietweun  its  under  surface  and  tho  floor  of  the  pericardium  (2,  2  ;  3,  3),  extends 
from  tbe  second  tpace  down  to  tho  lower  border  of  the  sixth  cartilaf;e,  and  almost  to  th« 
%ad  of  iht  cnaiform  curtilage,  an<l  from  an  Inch  to  the  right  of  the  sternum  to  about 
half  an  inch  tu  the  left  of  the  nipple.  The  lower  boundary  of  the  heart  (2,  2)  is  probably 
litsat*d  behind  tho  lower  bower  of  tho  fifth  cnrtikgo  ;  and  the  heart  (2,  2)  oxtenda 
B  this  bouudnry  up  to  the  third  cartilngt-s  :  and  the  volume  of  effused  fluid  between 
UaUer  surface  of  the  heart  and  the  floor  of  the  cpicardium  extendi  from  tlie  lower 
of  the  hcjrt  down  into  the  epigastric  8paee,  almost  to  the  end  of  the  onsiform 
CBtlUgr,  and  the  lower  edge  of  the  sixth  left  cartilage. 

TIU  impuJM  has  l)oen  clcratod  from  the  fifth  to  tho  third  space,  and  extends  outwards 
lo  Ot*f  tiippiti  liua.     (S«*e  the  concentric  curves  in  that  s^iace.) 

.  /)»  sound  {*«  the  zigzag  lines — svstolic  thick,  diastolic  thin)  is  double,  and 
n  the  ii)i>ple  to  the  lower  end  of  the  sternum.     It  is  most  liarsh  about  tho 
cBKiuir  vi  iUe  sternum,  and  is  louder  at  the  upper  end  of  that  bone  during  expiration, 
•ad  at  ita  lower  end  during  Inspiration  ;  and  is  more  intense  during  the  systole  than  the 
ditiioU.     Tbe  frottoment  is  ali>o  audiblu  over  tho  loft  second,  third,  aud  fourth  carti- 
lagta ;  and  is  aofl  without  preasure,  but  with  pressure  it  is  creaking  over  the  fourth 
■tftdaKtt. 
A  mitral  murmur  m^  is  audible  at  the  apex. 
For  the  later  views  of  this  case  see  figures  46,  47,  48,  pp.  377,  378. 

pancaTdiam,  and  to  expose  tlie  whole  of  tbe  right  ventricle  and  the 
apex,  hut  neither  the  right  auricle  nor  the  great  vessels.  The  heart 
in  slightly  raised  and  tlie  apix  1>eat  ascends  from  the  lower  to  the 
Itigliar  part  of  the  fifth  space.  A  double  friction  sound  is  audible 
over  the  whole  region  of  x'ericardiul  dulne.ss,  to  which  it  is  exactly 
c<l,  louder  and  more  continuous  during  the  systole  than  the 
.i.itc,:ule,  und  rendered  more  intense  by  pressure,  which  brings  into 
fall  play  both  sounds,  exciting  a  to-and-fro  rustle  or  fiou-frou, 

l\ben  the  effusion  has  increased  to  it-s  titmoat  limits,  the  heart  ia 
tlerated,  its  iinjtulse  being  raised  from  the  fifih  to  the  fourth  or  third 
space  ;  the  increased  efiFusion  displaces  the  lungs  and  so  exposes  tlie 
whole  surface  of  the  heart  and  great  vessels ;  nnd  depresses  the  central 
lettlmi  of  the  diaphragm  downwards  towai*ds  the  abdomen,  Huid  being 
•Ume  present  below  the  fourth  space.  The  whole  region  of  actuid 
frktion  hi  shifted  upwards,  and  with  it  the  whole  rc^on  of  the 
friction  sounil ;  which  is  no  longer  audible  below  tho  fourth  or  fifth 
eaililage,  but  &}>rcads  outwards  over  the  right  auridd  and  the  left 
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ventricle,  as  well  as  the  right  ventricle  ;  and  upwards  over  the 
vessels  and  to  the  top  of  the  ateraum.  The  friction  sound  silenced 
below  is  intensified  and  extended  above ;  so  that  there  is  a  transfer 
upwards  of  the  friction  sound  ;  while  the  duluess  on  percussion  in- 
creases in  all  directions,  upwards  as  well  as  downwards. 

Four  cases  differed  from  the  rest  in  this,  that  while  the  friction 
sound  spread  upwards  at  the  time  of  the  acme,  it  also  either 
increased  downwards,  or,  retaining  its  hold  below,  increased  exten- 
sively to  the  left  side.  ^ 

Ths  comparative  relative  Area  and  Intensity  oftht  FricUcn^Soundju^^ 
hefor6^,andduriv^  the  Acme  of  (he  Effusion  into  the  Ptrieardium. — In 
twenty-nine  cases  the  comparative  area  and  intensity  of  the  frictio 
sound  were  observed  both  before,  and  at  the  time  when,  the  etim 
into  the  pericardium  was  at  its  height. 

Area. — When   the   effiisioa   into   the  pericardium   increases,  tb 
heart  is  raised,  and  the  lungs  are  displaced  upwards,  and  to  the  le 
ftud  riglit  by  thtj.luci*eased  fulness  of  the  sac  and  the  greater  elevation 
of  the  heai't  itself;  for  the  organ  is  then  pushed  upwards  from  a  wider 
into  a  narrower  space.     It  is  natural  to  expect   that,  under  theM 
circumstances,  the  area  of  the  friction  sound  should  steadily  increasa 
upwards  and  to  each  side  with  the  increase  of  the  area  of  pericardial 
dulness.     This  was  found  to  be  so  in  the  great  majority  of  instances. 
Thus  the  area  of  friction  Hound  was  greater  at  the  time  of  the  ocma 
than  before  it  in  twenty  out  of  the  twenty-nine  cases ;  wliile  it  was 
less  under   the  same  circumstances   in  only  two  of  them.     In  ail  j 
patients,  the  arpa  of  the  friction  sound  was  equal  before  and  duringfl 
the  acme ;  and  in  one  case  the  friction  sound  was  absent  before,  ba^^ 
present  at  the  time  of  the  height  of  the  disease. 

These  clinical  facts  show  that  when  the  curtain  of  lung  in  front  of  the 
heart  and  great  vessels  is  displaced  by  the  distended  pericardium  and) 
the  elevated  heart,  the  friction  sound  spreads  upwards,  and  to  the' 
right  and  left ;  so  as  to  be  audible  over  the  whole  front  of  the  right 
ventricle,  tlie  great  vessels,  the  right  auricle,  and  the  apex. 

The  lower  boundary   of   the  friction  sound,  while  it  retains   its 
place,  at  the  time  of  the  height  of  the  effusion,  becomes  softened  in 
character.     The  focus  of  intensity  of  the  rubbing  sound  is  shifte^H 
upwards,  with  the  upward  shifting  of  the  heart  and  its  impulse ;  an^| 
the  intensity  of  the  sound  is  toned  and  graduated  downwards,  from 
the  seat  of  its  focus  to  that  of  its  inferior  limit. 

IfiUn&ity. — In  nearly  three-fifths  (16  in  29)  of  the  cases,  the  fricti 
sound  was  more  intense ;  and  in  fully  one-third  of  them  (10  in  29) 
was  less  intense,  when  the  effusion  into  the  pericardium  was  at 
height,  than  just  before  that  time.     The  tendency,  then,  is  ibr 
friction  sound  to  increase  both  in  intensity  and  aruu,  during  the  acm 
The  exceptions  to  this  rule  are,  however,  much  more  frequent  as  z^ards 
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inteasity  than  area ;  for  the  area  lessened  at  the  time  ef  the  acme, 
in  onljr  two  instances,  while  the  intensity  did  so  at  that  time^  in  ten 
ioitaaces  out  of  twenty-nine. 

The  area  of  the  friction  sound,  then,  is,  as  a  rule,  larger,  and  its  inten- 
sity preater  at  the  time  of  the  acme  of  the  pericardial  effusion,  than 
« that  of  the  last  pre\dous  observation,  made  from  one  to  two  days 
Wore  the  acme.  The  exceptions  to  this  nile  are  rare  as  regards  the 
WW,  bat  ratlier  frequent  as  regards  the  intensity  of  the  friction 
sound,  which  is  greater  in  oue-third  of  the  cases  on  the  day  before, 
Wj^n  ut  the  time  of  the  acme.  The  change,  both  in  area  and  intensity, 
Bb  often  notably  rapid  and  great ;  the  character  of  the  friction  sound 
^BttDg  sometimes  altogether  altered,  and  its  area  remarkably  enlarged 
^Pl  the  course  of  cue  or  two  days. 

'^   Th<  Character  and   Area   of  the  Friction  Sound  at   the  Time  of 
tt<  Acvu    of   tfu    Effusion   into  iht    Peri^^ardium.  —  The    friction 
•wuhI^  audible  over  the  region  of  tl»e  heart  and  arteries  and   the 
pettotrdium  during  the  acme  of  the  pericardial  effusion,  presented 
piatr&riety  of  character,  intensity,  and  area  in  the  forty-four  cases 
toder  examination.      I.  In  nine  of  those   ctisea  tlie  friction  sound 
*w  Acoompanied  during  the  acme  by  a  thrill  over  the  region  of  the 
Wrtand  great  vessels ;  and  11.  in  thirty-live  of  them  the  presence  of 
•  tlirill  was  not  observed.     I.  Of  the  nine  cases  with  a  thrill,  (I)  in 
fi»e  a  sound  resembling  the  creaking  of  new  leatlier;  (2)  in  one  a 
P^tiiifr  sound ;  and  (^S)  in  three  a  harsli  friction  sound  was  respectively 
tii(hWL*  over  the  region  of  the  7>ericardium.     II.  Of  the  thirty-live 
".<•'«  in  which  a  tlirill  was  not  observed,  (1)  in  seven  a  creaking  sound 
J^  lieiird ;  (2)  in  two  the  somid  was  grating  in  chai-acter ;  (3)  in  fifteen 
»iefinit€  friction  sound,  intensified  by  pressure,  M'hich  in  two  instances 
cited  a  creaking  noijic,  usually  harsh,  but  sometimes  not  so,  was 
dihie ;  (4)  in  ^xid  tlie  friction  sound  was  soft  in  character,  but  was 
harsh  or  more  intense  by  pressure,  except  in  one  instance,  in 
pressure  was  not    employed ;    (5)  in  four  a  friction   sound, 
*y  absent,  came  into  play  when  pressure  was  made  over  the 
of  the  heart ;  (6)  in  one  friction  sound,  piesent  during  one,  was 
■beat  during  two  of  the  three  days  during  which  the  acme  lasted; 
ttd  filially   (7),  in   the  remaining  case  a  double  friction   murmur, 
OUCttaifed  by  pressure,  was  audible  over  the  region  of  the  pericardium 
^viog  tlie   acme.     The   cases   in   the   tables   at  pages  313-327  are 
ciMined  according  to  this  arrangement. 
y^oMs  with  Thrill  and  (1)  a  Creaking,  (2)  GrcUing,  or  (3)  Harsh 
Sound  over  (he  Heart  (see  pp.  313-316). — In  nine  of  the  forty- 
cases  under  review,  a  systoLc  thrill  was  felt  over  the  heart,  and 
)  ia  five  of  those  cases  a  creaking;  (2)  in  one  of  them  a  grating; 
"^  (3)  in  three  of  them  a  harsh  friction  sound  was  audihle  at  the 
of  thrill  at  the  time  of   the   height  or  acnte  of  the  di.scase. 
_.  .     of  these  cases  the  thrill  was  present  over  the  right  ventricle, 
■fld,  in  souiQ  of  tliose,  but  not  in  all,  it  was  probably  situated  over  the 
''  ventricle  also;  in  another  of  them  it  was  present  over  the  apex 
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and  tlie  second  space,  but  not  over  the  right  ventricle;  in  one  of 
the  two  remaining  cases  it  was  felt  over  the  apex ;  and  in  the  other 
one  over  the  secnnd  space  alone. 

(1.)  CreaJdnff  Fridian  Sauiid  (sec  pp.  31M,  314).— In  three  of  the  cases 
with  a  tlirill  over  the  right  ventricle,  and  in  one  of  those  with  a  thrill 
over  the  apex  alone,  a  creakinrr  sonnd  was  audible  over  the  seat  ot*  thrill 

One  of  these  patients  (4,  see  p.  ol;:>),aniau  aged  27,  came  in  withe 
tensive  pericardial  duhiess;  a  tlirill  over  the  rif^lit  ventricle  extendi 
fnim  thii  fourth  left  cartilage  to  the  sixth;  a  loud  Byslolic  creaking  fri 
tion  sound  consisting  of  five  vibrations,  the  diastolic  sound  being  muc' 
smoother  than  tlie  systolic,  over  the  seat  of  the  thrill ;  and  a  double 
froUemcnt  extending  widely  over  the  front  of  the  chest  from  the  secon^H 
cartilagii  down  to  the  ninth  on  both  sides,  and  audible  at  the  epigastri^B 
space.  The  pericardia!  dulnessou  that  day  extended  upwardstothe  tliird 
space,  and  on  the  following  day  to  the  third  cartilage,  when  it  reach< 
its  greatest  lieight.    The  region  of  thrill  had  inci-eased  upwards, 
extended  from  the  third  cartilage  to  the  sixth.      A   creaking  souq< 
was  audible  apparently  over  the  whole  seat  of  the  thrill,  but  over  the 
fifth  cartilage  there  was  a  vibrating,  grating,  systolic  friction  sound  of 
a  churning  character,  which  was  creaking  towards  the  end  of  tl 
systole,  the  diastolic  sound  being  short  and  smooth. 

(2.)  Grating  Friction  Sound  (aae  p.  315). — A  grating  friction  sount 
without  a  creak  was  present  on  the  presumed  day  of  the  acme  in  one 
case  (51,  see  p.  31  f)). 

(3.)  Harsh  Friction  Sound  (see  pp.  315, 316).^A  harsh  friction  sound 
was  present  with  a  thrill  in  tliree  cases.    One  of  these  cases  (16,  see  p, 
315)  agirl,  aged  17,  came  in  with  an  extensive  impulse,  a  double  thrill^^ 
and  a   loud,   double  .scraping  sound   over,  but  not  lielow,  the  heaitjH 
On  the  second  day,  there  was  leas  duluess,  and  no  note  of  thrill,  aad^ 
the  friction  sound  was  less  harsh  and  extensive:  but,  on  the  third 
day,  tliere  was  less  effusion,  the  impulse  was  lower  and  more  difiuseil, 
and  the  friction  soujid  was  much  more  intense  and  extensive. 

We  may,  I  think,  say,  on  reviewing  these  cases,  that  at  ihe  time  of 
the  acme  of  the  disease,  when  a  thrill  is  present  over  the  right  ven- 
tricle, a  creaking  noise  is  audible  over  the  seat  of  the  thrill ;  and  that 
from  this  noise,  as  from  a  focus,  a  to-and-fi^o  sound  radiates  in  all 
directions  over  the  front  of  the  chest,  reacliing  far  l>eyond  the  limits 
of  the  region  of  actuxd  friction,  becoming  more  feeble  towards  its 
outlying  margins,  and  spreading  almost  up  to  the  clavicles,  out  to 
or  beyond  the  nipples,  and  down  to  the  eighth  or  ninth  cartilages ; 
and  that  wlxen  the  effusion  lessens  and  the  thrill  disappears,  the  cxvdc 
vanishes,  and  the  friction  sound  softens,  and  limits  its  area  to  the 
region  of  actual  friction,  being  bounded  below  by  the  sixtli  cartilage. 
The  reason  for  the  great  extension  during  the  acme  of  the  fric- 
tion sound  upwards,  outwards,  and  downwards  beyond  the  region  of 
actual  friction  in  these  cases  is  obvious.  The  heart,  surrounded  by  tha^J 
distended  pericardial  sac,  is  displaced  upwards  into  the  higher  an^H 
narrower  portion  of  the  cone  of  the  chest.     It  works  in  a  confin«tl^| 
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space,  and  rubs  with  its  roughened  surface  against  the  rougliened  sur- 
face of  the  pericflrdiuMi ;  and,  the  lungs  being  piislied  aside,  it  presses 
Bgaiast  the  sternum  and  cartihi^es,  and  excites  vibrations  and  a  creak- 
ing or  grating  friction  8oun<l  over  the  walls  of  the  chest  in  front  of  the 
heart.  The  play  of  tltc  two  roughened  surfaces  of  the  pericardiuin  upon 
each  other  induces  vibrations,  sensible  to  the  hand,  that  excite  cou- 
iionftnt  vibrations  in  the  superimposed  sknnuiu  and  efirtilu^^iis ;  and 
Uicso  parts,  acting  as  a  sonnding-boiud,  trausniil  tlie  sound  to  a  distance 
over  tliC  fi-ont  of  the  cage  of  the  chest  in  all  directions,  and  espe- 
cially downwards.  When  the  thrill  is  limited  during  the  acme  to  the 
Mcond  space,  over  the  pulmonary  artery,  or  to  the  apex  of  the  heart, 
or  is  felt  both  over  the  apex  and  tlie  second  space^  the  ci-eaking  or 
grating  noise  is  limited  to  the  seat  of  the  thrill ;  and  the  friction  sound 
docs  not  extend  beyond  the  region  of  actual  friction,  excepting 
perhaps  to  a  small  extent  over  the  circuit  of  the  apex.  When  in 
Buch  a  case  the  effusion  lessens,  the  heart  descends,  and  the  thrill  dis- 
appears, the  friction  Bound  may  spread  downwards,  bo  as  to  reach  the 
eighth  cartilage. 

IL   C'a*M  in  iohich  a  Tlirill  was  Twi  ohsenrd  over  the  Region  of  iJie 
H<ari  or  Great  Vcmh  (see  pp.  316-327). 

(1.)  Ca^es  in  which  a  Soutul  Wee  (h4  Creaking  of  Nao  Leather  7cas 

attdibU  at  lh(  Hvu  of  the  Anne  of  the  Effv^ion^  no  Thrill  being  present 

(ioe  pp.  316-318). — In  seven  of  the  forty-four  cases  under  examination, 

creaking   noise,  usually  sy.stolic,  was   heard   without  a  thrill  at 

seat  of  tlie  impulse  of  the  heart  at  the  time  of  the  acme. 

In  all  of  these  cases,  and  in  several  of  those  in  which  a  thrill  over 

tlie  heart  was  accompanied  by  a  creaking  or  gmting  noise,  as  soon  as 

ibe  ttttid  in  the  pericardium  lessened  and  the  heart  descended,  the 

nrrtking  noise  was  replaced  by  a  comparatively  smooth  friction-sound. 

fill    occurred  on  the  dny  after  the  acme  of  the  effusion  in  four  of 

Uie  seven  cases.     This   sudden  disappearance  of  the  creaking  noise 

with  the  ditniimtion  of  the  iluid  anrl  the  descent  of  the  heart,  appears 

to  IOC  to  show  that  the  prL^senco  or  absence  of  the  creaking  noise 

tl«'ti*^*ndcd  more  on  the  position  of  the  heart  and  on  the  degree  and 

of  pnsBBUre  exerted  by  it  during  its  contraction;  than  on  the 

'•ter  of  the  roughened  coat  of  lymph  covering  the  heait  and 

:  the  jH^ricardial  sac,  since  that  lining  cannot  have  changed  nia- 

ly  in  one  day  when  the  disease  was  at  its  height.     At  the  time  of 

1'  me  of  the  eftusion  into  the  pericardium,  the  heart  is  elevated  so 

••  to  occupy  the  upper  and  narrower  part  of  the  cone  of  the  chest ; 

ttd  Wts  with  force  in  its  contracted  space  against  the  cartilages  and 

rtlTBUm   which  confine  its  movementa,     Wlien   the   heart  jmlsates 

ttvaeainfit  the  walls  of  the  chest,  the  movements  of  the  former  are 

■iMm  W  the  pressure  of  th<i  latter.     Tlie  accunmlated  force  of  the 

Mirt  « s  the   resistance  of  the  walls  of  the  chest,  and  the 

iBOULiu.,.:  ..  :■- iiistancc  of  those  walls  then  overcomes  the  force  of  the 

fcttift ;  tiiejte  two  opposite  forcas  by  turns  arrest  and  overcome  each 

ami  give  rise  to  a  series  of  line  jerks  or  vibrationB  that  may 
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give  birth  to  a  thrill^  and  a  vibrating  creaking  noise.  In  one  case,  to 
creaking  noise  consisted  of  five  distinct  vibrations ;  and  such  a  siicces- 
Bion  of  vibrationa  forms,  indeed,  the  essential  nature  of  the  thrill  and 
it8  attendant  creaking  sound. 

Tlie  creaking  souiul,  and  the  main  varieties  of  friction  strand, 
may  be  iiHitrttcd  by  rubbinj^  tlie  forefinger  on  the  thumb  with  varying 
degi*ees  of  foi-ce  when  the  back  of  the  thumb  rests  upon  the  ear. 
When  the  finger  and  thumb  nib  gently  or  with  moderate  force  upon 
each  other,  to  and  fro,  the  rubbing  sound  is  smooth  -or  harsh  iu  pro- 
portion to  the  gentlennss  or  force  employed.  When,  however,  the 
preasnre  exerted  by  the  titjger  on  the  thumb  is  great,  tiie  resist^'ince 
to  their  onward  movement  on  each  other  causes  them  to  stop  iai 
succession  of  jerks,  which  produce  a  creaking  noise. 

When  the  iluid  decreases,  the  heart  ilescends  into  the  ampler  spRoe 
of  the  chest;  the  ornjan  moves  with  freedom;  and,  as  it  no  longef 
presses  with  a  itisiated  force  against  the  walls  of  the  chest,  the  thrill, 
vibrations,  and  creak  give  place  to  a  moderated  friction  sound ;  which 
may  be  so  harsh  as  to  sound  like  the  rubbing  of  sand-paper;  or  softoft 
as  to  resemble  a  murmur. 

(2.)  Vibrating,  Grating  Friction  Soiind  (eee  1*^.318,319). — Thegrat- 
ing.vibrating  friction  sound  ranks  next  to  the  creaking  noise  iu  intensity. 
It  is,  in  fact,  a  sister-sound  to  the  creaking  noise,  with  which  it  ill 
closely  allied.    Thus,  it  may  be  audible  when  there  Ls  a  thrill,  wbeaj 
it  may  be  heard  alone,  or  associated  with  a  creak;   oi-  it  may  by 
pressure  be  converted  into  a  creak;  or  it  may  precede  or  follow,; 
displace  or  be  displaced,  by  that  sound;  or  it  may,  like  it,  bo 
duced  by  pressure,      Tiie  grating   sound,   like  the  creaking  soun<! 
is  the  combined  effect  of  pressure  and  friction,  but  the  pressure 
usually  less,  while  the  mbbing  surfaces  are,  I  believe,  more  invj 
ably  rough,  when  the  sound  is  grating  than  when  it  is  creaking. 
grating  sound  was  audible  during  the  acme  of  effusion  in  two  or  thi«§^ 
cases  iu  which  there  was  a  thrill,  and  in  two  iu  which  there  was  no\ 
thrill;  and   it   was  excited  by   pressure  in  two.     It  was,  therefoi 
observed  in  one-seventh  of  the  cases  (6  or  7  in  44). 

We  have  already  seen  that  the  creaking  sound  is  usually,  single,  bu( 
it  is  the  reverse  with  tho  grating  sound,  wliich  is  usually  doubl< 
The  grating  friction  sound  is  a  jan*ing,  grating,  vibrating  noise,  rougl 
and  to-and-fro  in  character,  made  in  a  succession  of  jerks,  each  jei 
being  separately  audible,  and  varying  slightly,  and  the  whole  seri< 
not  combining  to  form  one  note  like  the  creaking  sound,  but,  am  1  liave 
just  said,  a  jarring,  grating,  vibrating  noise.     I  made  out,  as  I  hav«j 
already  stated,  that  in  one  case  the  creak  was  composed  of  five  vil 
tions,  or  at  the  rate  of  twenty-two  vibrations  in  a  second;  but,  as 
took  no  special  note  of  it,  I  do  not  know  wlmt  number  of  vibrutioui 
were  made  iu  a  second  by  the  grating  noise.     I  believe,  as  I   ha^ 
already  hinted,  that  the  grating  noise  is  always  associated  with  tl 
rubbing  of  the  two  harsh  and  roughened  surfaces  of  the  heart  and  j)ei 
cardium  upon  each  other,  but  I  have  no  direct  proof  of  this  at  pi 
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(3.)  Harsh  To-and-Fro  Friction  Soujid^  inter^ififd  by  Fre^fture,  at  tk^ 

Time  of  the  Acme  of  llu  Pericardial  EffH.<tion  (see  pp.  319-324). — 

R6suru(*j  inrludiiig  flic  whole  of  the  preceding  cases,  ivhethrr  wiih  or 

Tcithout  a  thrill. — We  liayc  just  seen  that  a  creaking  noise,  usually 

lystolic,  was  present  over  the  heart  at  the  time  of  the  acme  of  the 

disease  in  one-fourth  of  tlie  ca^es  in  which  the  dulness  was  observed 

at  or  alwjut  the  period  when  the  etl'usion  was  at  its  height  (12  in 

■44);  whih;  in  tour  other  cases  it  was  then  cxcitotl  hy  ])resinire,  and 

in  two  it  was  heard  just  before  the  acme  of  the  effusion.    Creaking, 

lenfore,  was  present  as  a  primary  sound  in  twelve  cases;   as  a 

sound,  or  from  pressure,  in  four  cases;  and  in  two  others  it 

Rudiblo  just  before  tho  acme.     We  have  also  seen  that  a  grating 

liictioD  sound,  usually  doubk',  was  present  over  the  heart  when  the 

,«ffa3ioB  was  at  or  about  its  height,  as  a  primary  sound  in  three  cases 

which  there  was  no  creakinj^^  and  in  one  or  more  in  which  there 

eieakiug;   and  Jis  a  secondary   sound   in  two   in  wliich  it  was 

by  pressure ;  while  in  four  others  it  was  present  just  before 

after  the  period  ol*  the  acme  of  the  disease. 

If  we  combine  the  two  sounds,  we  find  that  during  the  acme  the 
and  j^niting  sounds  were  jtrimary  in  fifteen  cases,  and 
•Wondary,  or  excited  by  pressure,  in  six ;  while  they  were  associated 
*i>hetch  other  in  one  or  more.  IJosides  tliese  fifteen  cases,  in  which 
or  grating  soiuids  were  primary,  there  were  nineteen  cases  in 
there  was  a  definite  friction  sound,  which  was  usually  harsh;  in  all 
these  it  was  double,  or  to-and-fro  iu  character,  being  audible  both 
the  systole  and  the  diastole  of  the  ventricle,  and  in  all  but 
was  intensified  by  pressure.  Three-fourths,  therefore,  of  the 
its  (34  in  44)  in  whom  the  pericardial  dulness  was  observed 
m  at  or  near  its  height  presented  either  a  systolic  creaking  noise, 
vt  A  double  grating,  or  a  definite  to-and-fro  friction  sound,  usually 
th  in  character. 

Besides  the  nineteen  cases  in  which  there  was  a  do\xh\Q  frottement, 
harsh,  at  the  time  of  the  acme ;  there  were  seven  cases  in  which 
•ovnd  was  associated  with  a  creaking  noise  ;  and  in  one  itaccum- 
ptnied  a  grating  noise.  In  these  cases  the  creaking  or  grating  noise 
WM  liniitc**!  io  that  part  of  the  right  ventricle,  or  the  apex,  that  was 
pctaab?  with  the  greatest  force  upon  the  costal  cartilages  or  sternum, 
•hile  uie  double  frottcnieni  pervaded  and  often  overstepped  the 
reat  of  the  heart  and  the  great  vessels. 

If  we  group  together  the  eight  cases  with  harsh  double  froHcmerit, 
ill  Mven  of  which  the  froltemenl  was  associated  with  a  creaking  sound 
tad  in  one  with  a  grating  noise,  and  the  nineteen  cases  not  so 
■•odated.  we  find  that  in  one-half  of  those  twenty-seven  cases  the 
diancter  of  the  sound  is  definitely  specified  (13  in  27) ;  while  in 
Ite  it  is  describetl  as  a  harsh  double  friction  sound;  and  in  two 
4  to-ond-fro  sound. 

'•en  cases  in  which  the  character  of  the  double  sound 
n  four  it  was  described  as  being  like  that  made  by 
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rubbing  with  sand-paper ;  in  seven  as  being  either  rasping,  or  musical 
planing,  scraping,  scratching,',  grazing  or  rustling,  the  latter  soiiml 
being  a  p;^nuine  frou-frou ;  while  in  the  remaining  two  the  souiul 
resemliloil  that  made  by  sharpening  a  scythe.  i 

In  the  whole  of  the  twenty-seven  cases  except  two,  pressure  with 
the  strthuscopo  intensiticd  the  double //•o//f»«€?i^ ;  it  sometimes  altered 
or  modified  the  character  of  the  sound  ;  and  in  live  instances  it  trans- 
formed the  double  froitemait  into  a  creaking  sound  When  the 
creaking  sound  was  thus  brought  into  birth  by  pressure,  or  secondary, 
it  was  usually  double  ;  hut  when  the  creak  was  always  present,  or 
primaiy,  it  was,  as  I  have  already  shown,  usually  and  essentiidly 
single  or  systolic. 

In  all  these  cases  the  io\\\AQ  froUtmenl  was  essentially  a  to-and-fro 
sound.  The  chai-actor  and  volume  of  the  sound,  and  the  relative 
intensity  of  the  to-and-fi*o,or  tlu"  systolic  and  diastolic  friction  sounds, 
varied  over  the  diiVerent  parts  of  the  lieart  As  a  leading  principle. 
the  greater  the  pressure  exerted  by  the  heart,  or  any  poiiion  of  it,  \ 
during  its  action  upon  the  cartilages  or  sternum  agaiinst  which  it  beat, 
the  more  intense  was  the  friction  sound. 

The  friction  sound  in  the  remaining  cases  of  this  group  was  limited 
to  a  comparatively  small  ai-ea. 

In  two  of  the  nineteen  cases,  in  both  of  which  there  was  a  thrill  over 
the  right  ventricle,  the  rubbing  noise  as  I  have  already  stated,  extended 
over  the  front  of  the  chest,  far  br-yond  the  region  of  actual  fnction. 
These  two  cases,  howeve]-,  stand  a[)art,  fur  in  the  remaining  seven-     , 
teen  the  area  of  the  fnction  sound  was  limited  to  the  region  of  actuaW 
friction ;  with,  however,  tiiis  alight  exception,  that  in  six  of  the  patienwH 
the  to-and-fro  sound  spread  upwards  to  the  top  of  the  sternum,  and  in 
one  of  them  it  was  diifused  outwartls  as  far  as  the  left  arm-pit.    The 
upper  limit  of  the  distended  pericardial  sac  and  of  actual  friction  is 
rarely  higher  than  the  transverse  centre  of  the  manubrium,  which 
aboutan  incli  below  the  top  of  the  sternum;  therefore  in  the  six  i>atieu 
just  spoken  of,  the  fnction  sound  extended  itself  upwards  for  from  au 
inch  to  fully  two  inches  above  the  actual  seat  of  friction  over  the 
great  vessels,  which,  at  their  higher  portion,  are  jiartly  covered  by  lung 

The  explanation  of  this  extension  of  the  friction  sound  upw 
beyond  the  immediate  seat  of  friction  is  the  same  as  that  of 
diffusion  of  the  friction  sound  over  the  front  of  the  chest  far  beyo; 
the  region  of  the  distended  pericardium  and  of  actual  friction,  wheal' 
a  thrill  and  a  coiTespojiding  creaking  noise  are  present  over  tlie  heart 
The  to-and-fro  movements  of  the  heart  upon  the  pericardial  sac,bot 
being  covered  with  lymph,  excite  a  to-and-fro  sound  which  is  andib! 
over  the  region  of  those  movements.    The  vibrations  that  produce  t 
sound  are  communicated  to  the  stenuim,  which  is  played  upon  by  t 
rubbing  surfaces;  and  the  sternum,  which  acts  as  a  sounding-boa; 
pi-opagatea  the  sound  to  its  own  upper  end,  which  is  at  some  distan 
from  the  seat  of  the  parent  vibrations.    The  extension  of  the  friclio! 
sound  beyond  the  region  of  actual  friction  depends  on  the  loudnest 
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aod  intensity  of  the  rubbing  noise,  and  the  force  witli  wlaeli  the  heart, 
when  it  is  rubbing  to  and  fro,  presses  against  tlie  stcruutu  and  carti- 
lages. Of  the  six  coses  in  which  the  to-aud-fro  sound  mounted  to  the 
lop  of  the  sternum,  in  three  thei'e  was  a  creaking  sound  over  the  lieart, 
with  a  thrill  also  in  two  of  those;  in  two  otliers  a  creaking  sound 
waa  excited  by  pressure;  and  in  the  remaining  one  a  loud,  harsh, 
doable  friction  sound  was  present  over  the  region  of  the  pericardium. 
Altliough  a  creaking  friction  sound  was  audible  over  the  apex  in  four 
instances,  in  only  one  of  them  did  the  to-aud-fro  sound  spread  to  the 
left  beyond  the  apex,  but  in  that  one  the  rubbing  sound  extended 
outwards  into  the  lefl  ana-pit.  In  that  case  there  was  dulness  over 
the  left  lower  lol>e,  and  bronchia!  breathing  between  the  left  axilla 
and  the  spine.  It  is,  therefore,  evident  that  the  heait  and  pericardium 
were  displaced  towards  the  left  side  owing  to  the  condensation  of  the 
lefl  lung,  and  that  this  circumstance  facilitated  the  extension  of  the 
frictiou  sound  to  the  left  axilla. 

With  these  few  exceptions,  the  region  of  friction  sound  coincided 
in  the-sc  cases  with  the  actual  region  of  friction  at  the  time  when 
the  effusion  into  the  pericardium  was  at  its  height. 

(4.)  Cases  in  which  a  Soft  Fnciion  Son7id,  andible  over  the  Heart  at  tlu 
Time  of  the  Acme  of  (he  Efftcsion  into  the  Perieardinmf  was  converted  hy 
Pressure  into  a  Harsh  Ruhhing  Noise  (see  pp.  324,  325). — Four  cases 
with  a  soft  friction  sound,  in  which  pressure  rendered  the  sound  harsl), 
t^me  under  this  heading,  and  in  one  of  these  the  friction  sound 
■  1  by  pressure  resembled  the  noise  made  by  sharpening  a  scythe. 

i.fth  case,  with  a  similar  friction  sound,  the  pressure  test  was 

ttot  employed. 

In  these  four  cases  a  comparatively  soft  double  friction  sound  was 
intensified  and  altered  by  pressui-e,  becoming  converted  in  one 
instance  into  a  sound  like  that  made  by  sharpening  a  scythe,  and 
in  one  into  a  rasping,  grating  noise.  Here  pressure  expelled  any 
interposed  fluid ;  brought  the  opposite  roughened  surfaces  of  the  pcri- 
Ctidium  more  closely  into  contact ;  and  aroused  counter-pressure  on 
tke  part  of  the  heart  against  the  cartilages  and  stennuu  during  its 
to-aad-fro  rubbing  movements.  These  effects  spoke  out  not  only  in 
*  loader  and  more  diffused,  but  also  in  an  altogether  altered  sound ;  so 
ti»al  the  soft  sounds,  sometimes  so  murmur-like  as  to  be  almost 
dotibtfnl  in  quality,  became  instantly  transformed  into  a  loud  double 
•od  broken  noise,  like  that  made  by  sharjicaing  a  scythe,  or  into  a 
Wspiiig,  grating,  almost  creaking  sound. 

(5.)  Casts  in  which  a  Douhk  Friction  Sound,  not  otherwise 
^tbie^  eame  into  play  when  Pressure  was  made  over  the  Heart  durimj 
tUtimc  of  (he  Acme  of  Pericardial  Effusion  (see  pp.  326,  327). — In  four 
ctiei  during  the  acme,  on  listening  without  making  pressure,  the 
fcadthy  sonnda  of  the  heart  were  alone  audible ;  but  on  making 
prawure  those  souods  were  either  replaced  or  accompanied  by  a 
double  rnbbing  noise. 
In  three  of  these  cases,  at  the  time  the  effusion   into  the  peri- 
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cardium  was  at  its  height,  when  the  stethoscope  was  applied  lightly 
over  the  heart,  the  natural  heart  somirls  were  alone  heard,  friction 
sounds  being  everywhere  inaudible.  When,  however,  pressure  was 
made  with  the  stethoscope,  a  double  friction  sound  was  immediately 
hroiight  into  play,  which  eonld  be  suspended  or  renewed  at  Mill  by 
witluliiUvinjT  or  replacing  tlio  pressure.  In  one  case  the  fric- 
tion sound  thus  generated  was  limited  to  the  region  of  the  riglit 
ventricle,  an<i  in  another  to  tlie  base  of  that  ventricle;  but  in  a  thirrl 
case  it  wag  diffused  over  the  fl'hole  space  occupied  by  the  heart  and 
great  vessels.  The  impulse  was  feeble  in  one  of  these  patients,  and  was 
felt  over  the  ri^^ht  ventricle  in  another.  It  is  difficult  to  say  why 
friction  sound  was  absent  without  pressure  over  the  seat  of  the  impidse ; 
but  it  is  seif-e"vident  that  if  we  press  the  cartilages  or  sternum  inwards 
upon  the  walls  of  the  heart  moving  to  and  fro,  those  walls  will  work 
with  increased  counter  pressure  against  the  resisting  walls  of  the 
chest ;  and  may  thus  elicit  a  friction  sound  when  previously  absent,  or 
intensify  a  friction  sound  ali-eady  existing,  owing  to  the  increased 
friction  of  the  two  roughened  surfaces,  in  two  of  the  cases  a  to- 
and-fro  sound  was  audibly  without  pressure  over  the  apex,  and  in 
one  of  them  over  the  lower  border  of  the  right  ventricle  also  ;  but  it 
was  brought  into  play  by  pressure  over  the  whole  regioa  of  the  heart 
and  great  vessels. 

The  subsequent  lustury  of  these  cases  illustrates  witli  great  clcur- 
ness  the  cause  of  the  absence  of  friction  sound  without  pressure,  and 
iU  presence  with  pressure  during  the  acme  of  the  disease.  In  three  of 
them  (15,  8, 10),  as  soon  as  the  eflusion  into  the  pericardium  lessened, 
tlie  heart  descended,  and  it^  impulse  became  stronger  and  lower;  the 
fluid  interi)Osed  between  the  front  of  the  heart  at  its  lower  border  and 
the  pericardial  sac  disappeared ;  and  the  friction  sound  came  into 
spontaneous  play  where  it  was  before  absent  without  pressure,  Tbtt 
sound,  indeed,  gradually  augmented  in  loudness  and  intensity,  and 
increased  in  area  upwards,  sideM'ays,  and  especially  downwards. 

(6)  Case  in  which  Friction  Sound  teas  Absent  for  Twoo/tJu  Tltre^  ^MH 
during  ivkich  thtAcinc  of  rcrif^rdial  Effusion  lasted  (35,  see  p.  327).— ^B 
This  patient  (155),  a  woman  aged  -1,  came  in  with  great  pain  and  a  double 
friction  sound  all  over  the  region  of  the  heart.     Tlie  pain  was  reliev 
by  leeches.  Next  morning  the  effusion  was  at  its  height,  but  the  fri 
sound  had  vanished  and  could  not  be  brought  back  even  by  pressu 
That  evening  there  was  a  return  of  pain,  and  a  renewal  of  the  frictio 
sound  which  lasted  until  next  day,  but  again  vanished  on  the  fo 
day,  when  the  effusion  was  still  at  its  acme.  She  was  in  great  dia 
from  pain  over  the  heart,  but  the  impulse  was  faint  in  the  third  and 
fouith  spaces.     Next  day  there  was  less  effusion,  a  lowered  imp 
and  no  distress,  and  friction  sound  was  rendered  audible  by  modem 
pressure  over  the  right  ventricle,     \\liy  was  the  friction  sound  ab6> 
in   this  case  of  pericarditis  ?     When  we  consider  that  the  impul 
was  perceptible^  it  must  bo  allowed  that  the  answer  is  difficult.     The 
loss  of  blood  on  the  second  day  and  the  great  distress  on  the  four 
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day  may  in  some  measure,  however,  account  for  the  exit  of  the  fric- 
tion sound 

(7)  Case  in  which  a  Friction  Murmur  was  audible  over  the  Heart  at 
tfu  Time  of  the  Acme  of  the  Dmasc  (see  \\  327). — Tliis  case  (49)  of  a 
youth  set.  17,  presented  a  long  history,  and  proved  fatal  on  the  forty- 
eighth  day.  On  examination  after  death,  the  heart  was  found  to  be 
universally  adherent  by  means  of  recent  lymph,  Througliout  the  whole 
period,  with  rare  and  doubtful  exceptions,  the  inflammation  of  the 
pericardium  M-as  made  evident,  not  by  the  ordinary  friction  sound,  but 
by  a  true  friction  murmur. 

The  Area  of  tlu  Friction  Somid  during  the  Acme  of  the  Effusion, — 
The  area  of  the  friction  sound  when  the  eftusion  into  the  pericar- 
dium is  at  its  height  may,  on  the  one  hand,  be  so  extensive  as  to 
cover  the  whole  front  of  the  chest,  extending  from  the  clavicles  down 
to  the  ninth  right  and  left  costal  cartilages;  or,  on  the  other,  be  so  limited 
as  to  be  confined  to  the  middle  or  lower  portion  of  the  sternum.  This 
great  difi'usion,  or  narrow  limitation  of  the  friction  sound  at  the 
period  of  the  acme  of  disease,  is, however, comparatively  rare;  and,  as 
a  rule,  the  area  of  the  friction  sound  corresponds  either  with  the  area 
of  actual  friction,  or  with  that  of  dulness  on  x^ei'cussion  over  the 
pericardium. 

The  friction  sound  was  audible  over  a  great  extent  in  all  those 
ewes,  amounting  to  nine,  in  which  a  thrill  was  felt  over  the  heart  or 
grvat  vessels,  and  especially  in  those  in  which  it  was  perceptible  over 
the  front  of  the  right  ventricle. 

Id  all  the  cases  with  thi'ill  the  friction  sound  was  audible  over  the 
right  auricle  and  ventricle,  the  outlying  portion  and  apex  of  the  left 
Vtutricle.  and  the  great  vessels ;  in  all  but  one  of  them,  also,  it  extended 
^'Jthv  top  of  the  sternum,  beyond  the  region  of  the  distended  perl- 
1  over  the  great  vessels.  In  these  cases,  as  I  have  already 
^^...*.ued,  the  friction  sound  was  most  intense  over  the  region  of  the 
thtill,  and  it  radiated  thence  over  a  wide  urea,  becoming  gradually  less 
ititeiue  from  its  focus  to  its  extreme  limits,  being  conducted  by  the 
(Mnmitt  and  cartilages  acting  as  a  sounding-board. 

In  BJx  of  the  twelve  cases  in  which  a  creaking  sound  was  heard 

''vcr  tlie  heart,  the  area  of  the  fiiction  soimd  extended  dowu  to  the 

1,  eighth,  or  ninth  costal  cartilages;  but  in  five  of  these  the 

'  conipanied  a  thrill    In  the  remaining  six  cases  the  frottement 

•  d  to  the  sixtli  cartilage,  or  occupied  an  unspecified  space  to  the 

ud  left  of  the  sternum.     It  is  evident,  therefore,  that  the  great 

n  of  the  sound  in  these  cases  was  due  more  to  the  thrill,  than 

.  ing  sound  that  was  audible  at  the  seat  of  the  parent  thrill. 

... .  1  i.-A  here  specify  the  exact  limits  of  the  friction  sound  in  the 

'muuning  cases. 

Hiese  clinical  facts  show  that,  when  the  effusion  into  the  ]>eri- 

cardium  w  at  it*  height,  if  we  put  out  of  view  those  cases  in  which  a 

kkhil  is  felt  over  the  right  ventricle,  the  friction  sound  is,  with  a 

4^exception,  practically  limited  to  the  region  of  pericardial  dulness, 
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or  rather  of  the  heart  and  great  arteries.  This  exception  applies 
the  presence  of  the  friction  sonnd  over  the  u]>per  end  of  the  sterun 
which  is  fully  an  incli  higher  than  the  uppermost  limit  of  tlmt  region. 
This  WHS  observed  in  nineteen  cases,  and  in  ten  of  these  no  tlirill 
was  noticed  over  the  region  of  the  heart  or  great  vessels.  In  all 
these  cases  the  friction  sound  was  conducted  to  the  top  of  the  roanu- 
briuni,  from  the  actual  seat  of  fiiction  by  the  sternum  itself,  ac 
as  a  sounding-board. 

"Wlien  the  lower  bonndarj'  of  the  friction  sound  reaches  to  the  lowi 
end  of  the  sternum  and  the  sixth  caitila[^e,  that  limit  is  still  witl 
tlie  lower  Ix^iindary  of  the  region  of  pericardial  dulness,  which  is  situ- 
ated, when  the  pericardium  is  completely  distended,  behind  tha; 
ensiform  cartilage  and  along  the  lower  man^n  of  the  sixth  cartilagi 
As  I  have  already  shown,  however,  tho  lower  boundar}''  of  the  hea 
and  conBequently  of  tlie  ragion  of  actual  friction,  is,  in  the  greai 
majority  of  coses,  above  the  lower  end  of  the  sternum  and  tho  sixth 
cartilage;  for  the  fluid  in  tlie  pericardium  presses  tho  heart  upwards, 
and  interposes  itself  between  the  lower  border  of  the  heart  and  the 
walls  of  the  chest  in  front  of  that  border.  Tlie  position  of  the  impulse 
is  a  good  practical  test  of  the  position  of  the  actual  seat  of  friction. 
In  three  of  the  seven  cases  in  which  the  friction  sound  was  audible  as 
low  as  from  the  seventh  to  the  ninth  cartilages,  the  impulse  was  felt 
in  the  fifth  space,  and  in  one  of  them,  a  case  of  established  valv 
disease  with  enlarged  heart,  in  the  sixth  spooe.  But  with  one  si 
exception,  in  which  the  beat  of  the  heart  wns  felt  in  the  fifth 
in  all  the  rest  of  the  cases  the  impulse  was  not  present  below  the 
fourth  space,  and  in  nine  instances  its  lowest  position  was  in  tiie  tlrird 
space.  In  the  nature  of  things,  the  teat  of  the  actual  friction  behind 
the  sternum,  except  at  its  upper  portion,  corresponded,  a&  u  rale, 
pretty  closely  with  its  seat  at  the  intercostal  spaces. 

In  all  the  cases  save  one  the  friction  sound  was  audible  down  to 
the  lower  end  of  the  stermim  at  the  time  of  tho  height  of  the  effusion, 
and  in  twelve  of  thera  it  was  heard  over  the  sixth  cartilaga     la  all 
these  cases,  therefore,  it  is  evident  that  the  friction  sound  was  audible 
below  the   actual  seat  of  friction.    The   sternum   is  an  excellent 
sounding-board,  and   tho  conduction  of  the  friction   sound   to  the 
lower  end  of  that  bone,  by  its  own  resonant  vibrations,  at  once  ex- 
plains the  presence  of  the  sound  at  its  lower  end.    The  presence 
the  froiUm^nt  over  the  sLxth  cartilage,  an  inch  below  the  actual  se 
of  friction,  appears  to  me  to  call  for  a  different  explanation.    T 
observed  facts  are  indeed  different  in  these  two  coses.     The  soi 
heard  at  the  lower  end  of  the  sternum  is,  like    that  at  its  up 
end,  usually  of  the  same  harsh  to-and-fro  quality,  and  of  about  t 
same  intensity  as  that  audible  over  the  two  rubbing  surfaces  at 
middle  of  the  bone.     But  this,  as  a  nde,  is  not  so  with  regard 
the  friction  sound  audible  over  the  sixth  cartilage,  for  that  is  soft- 
smoother,  and  less  loud  than  tho  sound  over  the  seat  of  the  impulsi 
from  one  to  two  spaces  higher  up.    The  presence  of  tho  soft  xa 
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cnlar  space  cuts  off  the  direct  connection  between  tlie  fifth  canti- 
lagc  and  tlic  sixtli.  The  sixth  cartilage  is,  however,  directly  attached 
to  the  steruuiu,  and  that  bone,  acting  as  a  BOUDdiug-board,  doubtless 
conveys  some  of  its  own  resonaot  vibrations  to  the  cartilage.  But  it 
is  to  be  noted  that  the  sound  over  the  fifth  space,  though  softer  and 
fcebler  than  that  over  the  fourth  space,  is  harsher  and  louder  than  that 
over  the  sixth  cartilage.  It  is  self-evident  tliat  the  soimd  over  the 
space  can  scarcely  be  conducted  froo:  the  sternum  :  and  I  tliink,  there- 
fore, that  we  must  look  to  the  fluid  within  the  pericardium,  and  to  the 
inner  surface  and  structure  of  the  roughened  and  thickened  peri- 
cardium itself,  as  the  principal  media  by  which  the  sound  is  conducted 
in  these  cases  to  the  sixth  cartilage. 

If  we  except  those  cases  in  which  a  thrill  is  felt  over  the  right 
rentxicle  or  at  the  apex,  we  find  that  when  the  sac  is  filled  with 
fluid  the  friction  sound  stops  quite  suddenly  along  the  left  and 
right  margins  of  the  region  of  dulness  over  the  pericardium.  This 
sudden  arrest  of  the  rubbing  sound  at  its  outer  border  is  less 
marked  along  the  right  than  the  left  margin.  Tliis  is,  I  consider, 
explained,  firstly,  by  the  softer,  smoother,  and  more  equal  character 
of  the  to-and-fro  sound  over  the  right  auricle  than  over  the  right 
and  left  ventricles ;  and,  secondly,  by  the  presence  of  fluid  between 
the  compressed  right  auricle  and  the  walls  of  the  chest  in  front 
of  it,  along  its  outer  boi-der.  If,  on  the  other  hand,  we  look  at  the 
left  border  of  the  distended  pericardium,  we  find  that  there  tlie  solid 
Tentxiclea  by  their  own  pressure  and  action  against  the  ribs  and  spaces, 
dinlace  the  fluid  and  completely  occupy  the  gromid.  Hei*e  we  pass 
mitenly  from  the  loud  double  froUemenl  made  by  the  two  nibbing  solid 
•nftces  of  the  ventricle  and  the  rib  lined  with  roughened  pericardium, 
t»  the  silent,  soft,  non-conducting  surface  of  the  lung. 

We  mar,  I  think,  conclude,  \rith  the  quaUfications  just  stated,  that 
liWn  the  effusion  is  at  its  height,  as  well  as  wheu  it  is  increasing  in 
malitr.  the  friction  sound  is  limited  to  the  region  of  pericai-dial 
wnej^  ;  and,  though  with  less  rigour,  to  the  region  of  actual  friction  ; 
«»dtbat  the  law  originally  stated  by  Dr.  Stokes,  that  the  area  of  the 
friction  sound  is  usually  limited  to  the  region  of  the  heart,  is  correct  in 
t^  great  majority  of  cases,  during  the  period  of  the  acme  of  the  eflusion. 
Bifore  concluding  what  I  have  to  state  with  regard  to  the  area  of 
ftft  friction  sound,  I  would  here  estimate,  as  nearly  as  I  can,  the 
Otent  to  which  the  sound  was  heard  over  the  various  chambers  of 
fl»  heart  and  the  great  vessels  during  tlie  acme  of  the  pericardial 
•^ion  in  the  forty-four  cases  now  under  examination. 

la  oue-hnlf  of  the  cases  (21  in  44)  the  friction  sound  was  audible 
•»w  the  whole  front  of  the  heart,  including  the  right  auricle  and 
'ttrtiicle,  the  apox  and  a  portion  of  the  left  ventricle,  and  the  great 
^iMb.  la  seven  or  eight  other  cases  it  was  heard  over  the  right 
mide  and  ventricle,  in  four  or  five  of  which  it  was  also  present 
WW  iLe  apex,  and  in  one  over  the  great  vessels.  In  fifteen  other 
•«■  the/roM^TvMffU  was  audible  over  the  right  ventricle,  in  nine  of 
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which  it  was  also  heard  over  the  apex,  and  in  four  or  five  over  the 
gieat  vessels.  In  six  of  these  cases  the  friction  sound  was  limited  to 
the  right  ventricle.  If,  upon  this  estimate,  we  takr.  oach  portion  of 
tlic  heart  aeparatel}-,  we  fiud  that  the  friction  sound  was  preseDt 
during  the  acme  over  the  right  ventricle  in  the  whole  of  the  forty- 
four  cases  under  notice ;  over  the  apex  of  tlie  left  ventricle  in  thirty- 
four  or  perhaps  thirty-five  of  those  cases ;  over  the  right  auricle  in 
twenty-eight  or  twenty -nine  of  themj  and  over  the  great  vessels  in 
twenty-six  or  twenty-seven  of  them. 

Intensity  and  Character  of  tlu  Friction  Sound  over  the  different  parts ^ 
of  the  Heart  and  Great  Vessels  during  the  ar.7iu  of  the  Effusion.-^^t 
SVlien  inquiring  into  the  relative  intensity  and  character  of  the  fric- 
tion  soiuid  over  tlie  different  cavities  of  the  heart,  except  the  right 
ventricle,  and  the  great  vessels  at  the  time  of  the  acme  of  the  effusion, 
I  shall  take  into  account  the  forty- four  cases  now  under  examination ; 
but  as  regards  the  right  ventricle  I  aliall  limit  myself  to  the  twelve 
cases  with  primary  creaking  sound,  the  two  with  grating  friction 
sound,  and  tlie  nineteen  cases  in  which  there  was  a  harsh  friction 
sound  intensified  hy  pressure,  whicli  forai  a  total  of  thirty-three  cases. 
Although  the  left  ventricle  forms  tlie  pivot  of  the  heart's  action, 
and  does  its  work  with  three-fold  more  power  than  the  right  ventricle. 
.1  shall  first  examine  the  friction  sound  as  it  presented  itself  over  the 
right  ventricle^  because  it  forms  the  front  of  the  heart ;  covers  the 
left  ventricle  except  at  its  left  border  and  apex  ;  and  is  the  main  seaij 
of  actual  friction. 

Bight  VentHclc. — As  the  right  ventricle  forms  the  front  of  the  heartj 
it  is  always  in  contact  to  a  greater  or  less  degree  with  the  anterioi 
walla  of  the  chest.  Owing  to  the  distension  of  the  pericardium  durinj 
the  acme,  and  the  elevation  of  the  heart  into  the  contracted  space  at  the" 
upper  part  of  the  chest,  the  heart  and  great  vessels  are  stripped  of 
the  lung  that  covered  them,  and  pn*ss   directly   forward   upon   th< 
middle  and  upper  part  of  the  steruura  and  the  higher  costal  carti- 
lages and  intercostal  spaces,  from  the  second  to  the  fifth. 

The  to-and-fro  movements  of  the  right  ventricle,  by  nibbing  againBt 
the  opposed  surface  of  the  sac,  give  birth  to  the  to-and-fro  friction  sound 
audible  in  front  of  the  ventricle.     Tliose  movements  play  from  right  to 
left  during  the  contraction  of  the  ventricle,  and  from  left  tr)  right  during 
its  dilatation  (see  Figs.  10,  17,  p.  GO).    The  sweep  of  the  walls  is  veiyj 
extensive  behind  the  sternum^  at  the  junction  of  the  auricle  to  tl 
-ventricle  ;  thence  it  giadually  lessens;  and  comes  to  a  stand-still  noai 
the  septum.     The  friction  movements  are  therefore  greater,  and  tl 
friction  sounds  ai-e  louder,  at  the  sternal  than  the  costal  halves  of 
cartilages.     As  the  position  of  the  ventricle  is  raised  from  the  fourth^ 
and  fifth  spaces  to  the  third  and  foui-th  spaces,  the  frotteTiunt  is  usually 
louder  over  the  sternal  portions  of  those  spaces,  and  the  adjoining 
portion  of  the  sternum,  than  elsewhere. 

As  the  movements  made  during  the  emjjtying  of  the  ventricles  aiei 
active,  and  those  made  during  the  filling  of  the  ventricle  are  passive^ 
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the  increased  pressure  raaile  liy  it  upon  the  cartilage  and  sternum 

uring    the  systole  (^f^eu  iutcnsifics  the  frottemait,  and,  us  I  have 

ady  shown,  may  eveu  transform  it  into  a   reaking  uoise.     Thus, 

the  thirty  three  cases  under  examiniition,  in  six  there  was  a  systolic 

Ilk  over  the  rij^ht  ventricle ;  in  thirteen  the  systolic  friction  'sound 

louder   than  the   diastolic ;    in  two  the   systolic  and  diastolic 

unds  were  ec^ual;   and  in  twelve  it   is  not  stated  whether  there 

any  difference  between  the  two  sounds. 
From  these  clinieuJ  facts  it  is  evident  that  the  active  friction  sound 
made  during  the  contraction  of  the  ventricle  is,  as  a  nile,  louder  than 
the  passive  friction  sound  made  during  its  dilatation.     In  a  small 
minority  of  cases,  however,  the  two  sounds  arc  equal,  and  a  true  to-and- 
fro  sound  is  produced,  the  diajjtoh'c  portion  of  which  speaks  with  the 
intensity,  length,  and  continuousucss  as  the  systolic  portion. 
these  cases  I  believe  that  tlie  impulse  is  feeble,  and  that  the 
stolic  friction  sound,  like  the  diastolic,  i^.  so  to  speak,  passive,  and  is 
not  intensified  by  the  greater  pressure  from  within  of  the  anterior 
b)1  of  the  ventricle  upon  the  walls  of  the  chest. 
The  conus  arteriosm  of  the  right  ventricle  calls  for  special  notice. 
It  is  situated  behind  the  third  space  and  the  two  adjoining  cartilages, 
^"d  ^<i  it  enjoys  extensive  play  during  the  systole,  when  its  move- 
-  are  twofold,  from  above  downwards,  and  from  left  to  right,  the 

kj.uon  sound  is  often  not4ibIy  harsh,  loud,  and  to-and-fiO  in  that 
lufttion.  Sometimes  it  is  there  creaking  or  grating,  when  it  may  be 
tamipaniedby  a  llirill.  It  sometimes  resembles  the  sound  made  by 
_  abbing  together  two  opposite  surfaces  of  emery  paper,  of  sluil'  or 
C'f  silk  ;  or  it  is  rasping,  or  scrat-ching,  or  rustling  when  it  may  present 
»  true  frou-frmi ;  or  it  may,  though  less  frequently,  be  soft  in 
character,  A  friction  murmur  is,  however,  rarely  or  never  present  in 
tliia  situation.  Pressure  readily  intensities  and  altera  the  frictiun 
^untl  over  the  conus  arteriosus,  and  sometimes  converts  it  into  a 
nwiking  sound.  As  the  conus  arteriosus  is  covered  in  health  by  a 
tiiia  layer  of  lung,  it  is  not  usually  the  early  seat  of  friction 
*Wod ;  bat  as  the  lung,  when  once  displaced  from  before  it,  does  not 
'wdily  replace  itself,  the  rubbing  sound  is  often  heard  in  this 
I*'MU(>u  up  to  a  late  period  in  the  history  of  the  case.  The  friction 
•wnd  is  notably  double  or  to-and-fro  over  the  conns  arteriosus,  and 
thai  may  be  accounted  for  by  the  ready  completeness  with  which  the 
"J!U  ventricle  spontaneously  tills  itself  during  the  ventricular 
limstgle. 

n*  Apcc  and  Oudijing  Portion  of  tJu  Left  Ventricle, — Tlie  apex 

^'l  outlying  portion  of  the  left  ventricle  are  in  health  covered  by  the 

'2'')^.    The  extent  to  which  the  lung  thus  aflbrds  a  protection  for  the 

ridy  upon  the  vigour  of  the  individual,  the  size  of  the  chest, 

Iiiplitudc  of  the  lungs.  The  portion  of  left  lung  immediately 
'^mug  the  apex  is  a  thin  tongue,  the  lowermost  protruding  angle  of 
»  upper  lobe,  which  laps  round  the  apex  of  the  organ,  and  inter- 
•M  itself  between  that  ]>art  and  the  ribs.     During  the  diastole. 
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when  the  venhicle  is  inactive,  the  covering  of  lung  is  complete ; 
when  the  ventricle  contracts,  owing  to  the  combined  muscular  rigi( 
of  the  organ,  and  the  outward  pressure  of  the  blood  that  is  compi 
by  the  contracting,'  cavity,  it  pushes  aside  the  tongue  of  lung  in  froi 
of  it,  so  that  the  apex  sweeps  against  the  ribs  and  their  interspaces. 
It  is  thus  in  young  persons  and  those  who  are  not  robust;  but  in 
strong  atlults,  inured  to  exercise,  the  average  size  of  the  lung  is  in- 
creased, and  the  apex  b  so  embedded  in  the  lung,  tliat  its  proper  beat 
cannot  be  felt,  except  perhaps  at  the  end  of  a  forcible  expiration,  or 
when  they  lie  on  the  left  side.  In  one  instance  (12,  see  p.  317)  and 
in  one  only  an  obscure  friction  sound  was  heard  over  and  limited  to 
the  apex  before  it  was  audible  elsewhere.  This  was  on  the  day  of 
admission,  but  on  the  following  day  it  had  left  the  apex,  and  trans- 
ferred itself  to  the  whole  right  ventricle  and  right  auricle.  I  can 
ofler  no  explanation  of  this  exceptional  sign. 

As  a  rule,  the  friction  sound  was,  as  I  have  said,  limited  at  first 
to  the  right  ventricle;  but  as  the  disease  advanced,  the  increased 
fluid  in  tlie  pericardium  displaced  the  left  lung  and  laid  bare  the 
apex,  80  that  the  friction  sound  s|>rcatl  itself  from  the  right  ventricle 
to  the  left. 

When  the  effusion  was  at  \tQ  height  the  heart  was  raised,  and 
the  apex-beat  was  felt  in  the  fourth,  or  even  the  thinl  space,  at 
or  just  above  and  beyond  the  nipple.  Friction  sound  was  probably 
audible  over  the  apex  during  the  acme  in  thirty-four  uf  the  forty- 
four  cases  now  under  notice ;  it  was  absent  fi-om  that  point  in  nine; 
and  its  presence  there  was  doubtful  in  one  case. 

The  movement  of  the  apex  is,  in  its  nature,  the  reverse  of  that  of 
the  right  ventricle  at  its  junction  with  the  right  auricle ;  for  while, 
during  the  systole,  that  part  moves  from  right  to  left»  the  apex  moves 
from  left  to  right,  and  from  below  upwards.  As  the  active  sweep  of  the 
apex  takes  place  during  the  contraction  of  the  ventricles,  it  is  nattual 
to  expect  that  the  friction  sound  at  the  apex  should  be  mainly  s}*stohc, 
and  the  examination  of  my  cases  shows  that  tliis  is  so.  Of  the'thirty- 
four  cases  in  wliich  a  friction  sound  was  audible  over  the  apex,  in 
six  it  was  heard  during  the  systole  only;  in  ten  the  froiUmeni  was 
double,  but  was  more  intense  and  prolonged  during  the  systole  than 
the  diastole ;  and  in  none  was  it  stated  that  the  two  sounds  were  of 
equal  intensity  during  the  two  periods.  In  six  cases  there  was  a 
creaking  friction  sounil,  usually  systolic,  at  the  apex. 

AVhen  the  lower  lobe  of  the  left  limg  shrinks  under  the  doul 
effect  of  puhnonarj*  apoplexy*  witliin  the  lung,  and  pleurisy  on 
exterior,  on  the  one  hand  ;  and  of  compi-ession  of  that  portion  of 
liing  and  of  the  left  bronclius,  by  tlie  great  distension  of  the  pcrii 
dium,  on  the  other,  the  apex  becomes  completely  exposed,  and  extei 
far  to  the  left.     In  one  such  cose  (25,  see  p.  317).  a  youth,  aged  17. 
systolic  creaking  sound  was  audible  over  and  beyond  the  apex, 
the  friction  sound  extended  far  to  the  left,  ceasing  suddenly  in  the  axi 

Bight  Auricle, — The  right  auricle  is  in  health  completely  si 
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from  tLe  anterior  wall  of  the  chest  by  the  middle  lohe  of  the  right 
luug,  which  sepai-ates  it  from  the  middle  of  the  sternum  aud  the  costal 
cartilages  to  the  right  of  the  lower  half  of  that  hone.  Friction 
sound  is  therefore  never  audible  over  the  right  auricle  until  the 
portion  of  lung  that  is  inteqwsed  between  it  and  the  right  cartilages 
is  pushed  aside  l^y  the  advancing  tide  of  effusion,  bo  as  to  lay  bare 
le  auricle.  AMjen  the  effusion  into  the  pericardium  was  at  its 
ight,  a  friction  sound  was  audible  over  the  right  auricle  iii  three- 
^lis  of  the  cases  (28  or  29  in  44). 

Tho  ex|>an6ion  of  the  right  auricle  is  quite  passive,  and  its  contrac- 
►u  i8  majde  with  so  little  exercise  of  force,  that  its  movement  io  the 
;ht  during  its  period  of  filling,  and  its  movement  to  the  left  during 
jieriod  of  emptying,  arc  made  so  quietly,  that  it  exerts  no  pressure 
the  cartilages  durijig  its  to-and-fro  movements.     It  is  natural  to 
oxpect  that    the   to-and-fro  froUemcnt,  the  froii-frou   produced  by 
"le  passive  double  friction  of  the  right  auricle,  should  be  made  up 
two  equal  sounds,  and  as  a  rule  those  two  aouuds  were  equal  over 
\bX  cavity. 

In  twelve  of  the  twenty-nine  cases  in  wliich  friction  sound  was 
idible  over  the  right  auricle,  the  systolic  and  diastolic  sounds  were 
|iijd ;  in  eleven  the  froUemeni  was  double,  but  the  relative  intensity 
of  the  two  sounds  was  not  described ;  and  in  one  a  systolic  sound, 
almost  creaking  in  chai*actor,  was  audible  over  the  right  iiuricle. 
lu  tliis  last  exceptional  case  a  similar  almost  creaking  noise  was 
over  the  base  of  the  right  ventricle  at  the  lower  portion  of 
sternum,  and  that  was  evidently  the  source  of  tlie  rubbing 
over  the  auricle. 

two  sounds  made  respectively  over  the  right  auricle  during 
two  idlemate  movements  of  its  dilatation,  with  contraction  of  the 
le,  and  its  contraction  with  dilatation  of  the  ventricle  ;  are  not 
\j  equal  in  character,  intensity,  and  continuousneas ;  but  they  are 
tlftu  more  soft  and  smooth  in  tone  than  tlicy  arc  over  tlie  ventricle ; 
Uiis  contrast  heing  most  remarkable  in  some  of  those  cases  that 
ptwenl  a  tlu-iU  and  a  creaking  soimd  over*  the  right  ventricle,  and 
U»e  diffusion  of  a  harsh  double  friction  sound  over  the  whole  front 
of  the  chest  extemliug  downwards  even  to  the  eighth  or  luuth 
Uight  and  left  cartilages. 

I  Ihi!  i]uestion  here  arises  whether  under  tliese  circumstances  tho 
poft  double  friction  sound  audible  over  the  cartilages  to  the  right  of 
pbe  Ifjwer  sternum  is  due  to  tlie  immediate  friction  of  the  subjacent 
iBgk  auricle ;  or  to  that  of  the  right  ventricle,  tnuismitted  through  the 
Ifci"!  and  Mofteued  in  it*!  transmission  ?  I  think  that  we  must  infer 
pHuU  the  latter  is  tlic  usual  oource  of  this  sound,  wiien  we  consider 
^<ittifctbe  yielding  ri>»Iit  auricle  is  compressed  by  the  Huid  iu  the  peri- 
iiniiiuu  at  the  time  of  tlie  acme.  Why  under  tliesc  circiunst.nncijs, 
tW  two  Bounds  ore  usually  equal,  I  cannot  say. 
Tk<  A^cetidinrf  Aorta  and  I^dmonary  ArUry. — In  health  the  two 
arteries  lie  behind  tlie  uppei*  lialf  of  the  sternum  aud   the 
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epacps  to  the  left  of  it,  above  the  level  of  the  third  cartilages.  Thej 
not  only  havp  the  Iwniy  protection  thus  afforded  'hem,  but  they 
additionally  sheltered  by  a  thin  coverinjr  of  lung  that  is  iutcrp 
between  them  and  the  bony  shield  in  front,  and  is  made  np  of 
inner  adjoining  mnrgins  of  both  lungs.  Tlie  aorta  is  guarded  by 
strongest  portion  of  the  sternum,  and  the  puhnonniy  artery  lies 
behind  the  second  space  and  cartilage,  and  the  adjoining  margin  of  tic 
sternum.  In  the  early  stages,  therefore,  of  pericarditis,  friction  soinid 
is  never  aiidiltk  over  the  great  vessels.  When  the  fluid  increaseit,  the 
distcndeti  pericardium  and  the  elevated  heart  and  great  vessels  push 
the  double  curtain  of  lungs  to  each  side,  so  as  to  bring  the  great 
arteries  into  contact  with  the  sternum  and  the  first  and  second  sj-rnti 
and  cartilages.  The  heart  and  great  vessels  then,  as  1  liave  alre.^Jy 
said,  occupy  the  narrower  space  in  the  upper  portion  of  the  cone  of  the 
chest,  and  there  is  now  uo  longer  room  both  for  them  and  for  the  poKion 
of  lung  superficial  to  them  in  health,  which  is  therefore  displaced. 

In  considering  the  character  of  the  friction  sound  over  the  two 
great  arteries,  we  must  (.listinguish  the  aorta  from  the  pulmonary 
artery.  The  roots  of  those  arteries,  inclutling  under  that  term  their 
apertures,  valves,  and  sinuses,  descend  and  ascend  fully  half  au 
inch  during  the  successive  periods  <if  the  systole  and  diastole  of  th 
ventricles  ;  the  movement  of  the  systole  being  more  active  than  th: 
of  the  diastole. 

Tlie  root  of  the  pulmonary  artery  is  situated  at  the  front  of  t 
heart,  and  when  the  hing  is  displaced  from  before  it,  the  artery  li 
immediately  heliind  tlie  second,  and  sometimes  also  the  first,  left 
tercostal  space,  the  second  costal  cartilage,  and  the  adjoining  border 
the  stemum.  The  movement  of  the  pulmonary  artery,  like  that 
the  conus  arteriosus  from  which  it  springs,  is  downwards  and  fro 
left  to  right  during  the  systole,  and  the  reverse  during  the  diosto! 
The  friction  sound  over  the  pulmonary  artery,  is  not,  therefore,  so  fi 
as  I  know  to  be  distinguished  from  that  over  the  conus  art^jriosus. 
to-and-fro  sound  caused  by  those  two  adjoining  and  connect 
parts  must  resemble  and  blend  with  each  other;  but  while  that 
the  pidmonary  artery  is  situated  over  and  fibove  the  second  space 
the  adjoining  border  of  the  sternum  ;  that  of  the  conus  arterios 
extends  downwards  from  that  point  to  the  fourth  cartilage,  but  wide: 
ing  to  the  right,  so  as  to  occupy  the  whole  breadth  of  the  centre 
tlie  sternum. 

A   peculiar  vsystolic  scratching  noise,  that  somewhat  resembles 
friction  sound,  is  sometimes  audible  over  the  pidmonarj'  artery  dnri 
the  coui-se   of  acute  rheumatism,  and  is  generally  associated  wit 
endocarditis.    This  sound  is  evidently  caused  by  the  vibration  of 
blood  advancing  during  the  systole  along  the  artery  when  not  in 
state  of  tension  ;  and  is  to  be  distinguished  from  a  friction  - 
its  limited  area,  the  sound  l^ing  confined  to  the  second  sj 
not  accompanied  by  friction  sound  elsewhere  over  the  heart ;  us  : 
striction  to  the  period  of  the  systole  and  its  consequent  tt'tal  want 
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a  to-and-fro  character ;  its  freedom  from  change  wlien  presanre  is  made 
Bi|rBr  it ;  its  uiialterinf;  character  ou  successive  days ;  and  the  absence 
^B  pain  over  the  heart  or  other  symptoms  or  signs  of  pericarditis. 
Tlic  root  of  the  aorta  instead  of  being  exposed  in  front,  like  that  of 
the  pulmonary  artery,  is  buried  deeply  in  the  centre  of  the  heart, 
beinj;:  covered  by  that  artery,  the  conns  arteriosus,  and  the  left  border 
of  the  right  auricle.     The  root  of  the  aorta  cannot  therefore  cause  a 
friction  sound.     The  ascending  aorta,  ■where  it  comes  into  view  above 
the  riglit  auricle  and  beJiind  the  lower  half  of  ttic  manubrium,  is  in 
health  deep  in  situation,  being  covered  by  the  adjoining  miirnins  of 
the  opposite  lungs.     AAHien,  however,  the  heart  and  gieat  vessels  are 
lifted  upwards  by  the  advancing  invasion  of  the  fluid  in  the  pericar- 
dium, the  lungs  are  displaced  from  before  the  ascending  aortii.  which 
may  possibly  be  pressed  against  the  back  of  the  manubrium.     Even 
,  then,  however,  it  can  only  excite  a  partial  friction  soimd,  for  its  move- 
^fe^ts,  which  are  downwards  and  upwards,  are  very  slight. 
^Byriction  sound  was  audible  at  the  manubrium  over  the  ascending 
aorta  and   the   adjoining  portion  of  the  pulmonary  artery    at  tlie 
time  of  the  acme  of  the  eftusion  into  the  pericardium,  and  especially 
daring  expiration,  in  twenty-sLx  or  perhaps  twenty-seven  of  the  forty- 
four  cases  under  review ;  but  this  friction  sound  was  evidently  not 
gGnerated  by  tlie  double  movement  of  those  vessels,  but  was  conducted 
npwanla  by  the  sternum,  acting  as  a  sounding-board,  from  the  harsh 
^double  friction  sound  over  the  right  ventricle.     This  was  shown  by 
Hut  Bound  reaching  with  full  intensity  to  the  top  of  the  sternum, 
■AjA  is  a  little  above  the  transverse  aorta,  in  twenty-six  or  perhaps 
^^B-seven  of  tlie  forty-four  cases ;  and  by  the  close  correspondence 
Pween  the'  L-haracter  of  the  double  frottemait  over  and  above  the 
■pot  vessels  at  the  upper  half  of  the  sternum,  and  that  over  the 
Bight  ventricle,  at  the  lower  half  of  the  sternum. 

^  At  the  time  of  the  acme  of  the  effusion  into  the  pericardium 
Be  whole  heart  is  raised,  and  the  lungs  are  sepaiated  from  each 
Bhcr  in  front,  so  that  the  pulmonary  artery,  the  conns  arteriosus 
B<1  tho  rest  of  the  right  ventricle,  the  apex  and  outlying  jiortion  of 
B*  left  ventricle,  and  the  right  auricle  are  uncovered,  and  brouglit 
Btomimetliate  contact  with  the  walls  of  the  chest  in  front  of  them. 
B  Tbe  whole  front  of  the  right  ventricle  bears  upon  the  sternum  and 
Bft  cartilages  with  varying  forca  Sometimes  it  proiluccs  a  thrill  during 
Bi  contraction,  which  may  extend  over  its  surface  from  the  third  to 
Bo  fixth  cartilages,  and  is  often  accompanied  by  a  systolic  creaking 
Twiirl  At  other  limes,  sometimes  with,  but  generally  without  a 
tiwD,  a  double  grating  sound  or  a  harsh  friction  sound  of  various 
lOBM,  th^  systolic  sound  being  usually  louder  than  tho  diastolic, 
B'iBp  n]i  over  the  whole  right  ventricle.  In  rare  instances  the  two 
Bi&w  are  equal  ^^ore  rarely  a  soft  friction  sound,  rendered  harsh 
B  pmvore,  or  a  to-and-fro  sound,  excited  by  pressure  but  absent 
■Kmt  it,  is  present  over  the  right  ventricle. 
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A  friction  aound  is  heard  over  the  apax  during  the  acme  in  aboik 
three-fourths  of  the  cases.  The  R\Kix  may,  like  the  right  ventricle, 
present  a  thrill  and  a  creaking  sound  during  the  systole ;  or  a  loud, 
prolonged  systolic  friction  sound,  and  a  short,  feeble  diastolic  one.  In 
no  instance  are  the  systolic  and  diastolic  friction  sounds  equal  over 
the  apex. 

During  the  acme  the  right  auricle  in  two-thirds  of  the  cases 
presents  over  its  surface,  to  the  right  of  the  lower  half  of  the 
sternum,  a  double,  smooth,  to-and-fro  murmur  or  friction  sound, 
equally  loud  during  its  dilatation  and  contmctiou.  This  donble 
smooth  fToittment  over  the  right  auricle  is  probably  transmitted, 
softened  in  its  transit,  through  the  fluid,  from  the  noisy  and  active 
right  ventricle. 

Tlie  friction  sound,  if  any,  tliat  may  be  made  during  the  acme  by 
the  ascending  aorta  and  the  adjuiuiug  portion  of  the  pulmonar}*  artery 
behind  the  manubrium,  is  almost  always  masked  by  the  friction  sound 
of  the  right  ventricle,  which  is  conducted  by  the  sternum  acting  as  a 
soundiug-board,  the  soimd  being  thus  conducted  in  more  tlian  half  of 
the  cases  to  the  upper  end  of  the  hone. 

The  double  frottnntnt  proper  to  the  pulmonaiy  artery  wliea 
covered  •with  lymph  is  undoubtedly  audible  during  the  acme  over  the 
second  -space,  -where  it  must  resemble  and  blend  with  the  double 
froitement  proper  to  the  couus  ait-eriosus. 

In  every  instance  pressure  intensities  the  two  friction  sounds ;  and 
it  sometimes  transforms  an  ordinar}"  frotttment  into  a  creaking  or 
grating  sound  ;  or  a  soft  friction  sound  into  a  harsh  rubbing  noise ;  or 
it  excites  a  friction  soimd  when  one  was  previously  absent. 

Second  Acme.— ^neirc<i  Increase  of  Bfiitsion  iiUo  th^:  Ferieardi 
moing  to  Iiclaj)sc. — In  eleven  cases  the  effusion  into  the  pericordi 
after  it  had  reached  its  height  and  commenced  to  decline, 
increased  in  quantity,  and  attained  to  a  second  acane.  Another 
that  had  a  relapse  and  a  second  acme,  tliat  was  admitted  durin 
period  of  the  first  acme,  has  not  been  included  in  tlie  inquir}-  that 
about  to  follow.  In  five  of  those  eleven  patients  under  consideration 
the  fluid,  after  declining  for  a  second  time,  again  increased  bo  as  to 
present  a  third  acme  of  pericardial  efi'usion,  and  in  one  of  the  tive 
there  was  a  fourth  wave  of  increase. 

I  shall  examine  in  these  cases  with  relapse  and  renewed  acme,  the 
com])arative  height  of  tlie  pericardial  efi'usion;  the  extent  of  tho 
heart's  iinpidse ;  tlie  area  and  intensity  of  the  friction  sound ;  tJie 
severit}^  of  the  geneiul  illness ;  and  the  intensity  of  the  accompanying 
endocarditis,  and  its  permanent  efi'ect  on  the  functions  of  the  vaIv«s 
of  the  heart  during  the  periotl  oi  the  later  acme. 

Exitnt  of  the  Ejjnswii  into  th(  Pericardium, — In  five  of  the  Ciuea 
the  efi'usion  into  the  pericardium  was  equal  in  extent  during  the  tint 
and  the  second  acme ;  while  in  iivc  it  was  greater,  and  iu  one  it  "" 
less,  during  the  first  than  the  second  acme.     Iu  six  of  the  caM8» 
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to  five  days,  and  in  five  of  them  from  six  to  eight  days,  ekpsed 
^eeii  the  end  of  the  first  period  and  the  beginning  of  the  eecond 
period  of  the  height  of  the  eftusion. 

FosUioii  oj  the  Impxihe, — In  six  of  the  cases,  and  probably  in  a 
Aeventb,  the  Impulse  at  its  inferior  boundary  occupied  a  lower 
position  by  from  one  to  two  intercostal  spaces  during  the  eecond 
acme  of  the  effusion  than  the  first  (compare  Figs.  48,  p.  378 ;  and 
42,  p.  340  respectively  with  Figs.  45.  p.  350 ;  and  40.  p.  338) ;  in  two 
oases  the  impulse  occupied  the  same  position  during  the  two  periods ; 
in  one  instance  it  was  imperceptible  throughout ;  and  in  one  it  was 
rery  feeble. 

We  thus  find  that  in  the  great  majority  of  the  cases  tlie  impulse  of 
the  heart  was  lower  during  the  second  acme  of  ctlusion,  or  the  period  of 
rekfise,  than  duiing  the  first  acme.  The  reason  is,  I  think,  evident.  \Mjen 
the  tiuid  in  the  pericardium  begins  to  increase  during  the  early  period 
of  pericarditis,  the  heart,  which  is  then  yielding  in  structure  and  usually 
of  the  natural  siise,  is  steadily  floated  upwards  by  the  increasing  tide  of 
■■Siision  into  the  pericardium,  which  may  indeed  compress  the  auricle. 
^Bd  lessen  the  size  of  the  heart.  The  heart,  under  the  double  inliuence 
of  the  inflammation  on  its  exterior,  and  the  resulting  thick  coating  of 
Inaph,  on  the  one  hand ;  uud  the  inllammation  on  its  interior,  and 
the  resulting  crippling  of  valves,  enlargement  of  cavities^  and  tliickeuing 
of  walls,  on  the  other,  becomes  increased  in  size.  The  whole  organ  is, 
ia  fact,  enlarged,  and  it  is  often  unyielding  in  its  position  owing  to 
ita  tough  new  covering,  and  perhaps  Uj  partial  adhesions  tliat  may 
bve  already  connecteil  the  double  surfaces  of  the  thickened  peri- 
canlium  and  the  heart,  especially  dong  and  near  the  septum ;  and 
iltbough  the  renewed  increase  of  fluid  elevates  the  heart  to  a  certain 
ext«uL,  this  second  elevation  of  the  impulse  is  not  usually  so  great  as 
tlic  first  elevation. 

ThnLL — A  thiill  was  felt  over  the  heaii  for  the  first  time  during 
the  at^-ond  acme  in  three  of  the  cases.    In  two  of  them  the  thrill  was 
^wsent  over  the  apex,  and  this  was  the  natui-al  effect  of  the  lowered 
^BliiLiou,  greater  prominence,  and  increased  force  of  that  portion  of  the 
^eart  duxiDg  the  second  acme  than  the  first.     In  the  other  case  the 
thrill  was  present  over  the  second  left  space,  but  in  this  patient  the 
JBQODd  acmi-^  was  the  true  one.  for  the  effusion  was  considerably  higher 
'dnag  the  second  than  the  first  acme.     A  thrill  is.  in   fact,  more 
Ai({aently  present  over  the  second  space  during  the  first  acme  than 
Aaaecoud,  and  over  the  apex  dui-ing  the  second  acme  than  the  first. 
ir  the  roasons  that  I  have  just  stated. 

Attn  and  ItUensity  of  the  Fndion  Sound  duriiuj  the  Secotul  Acdu 
^f  liicrewicd  Effutioti  into  the  Fencardiuvu — During  the  second  acme 
Vf  the  pericardial  effusion  a  a-eaking  friction  sound  was  audible  over 
tt»  heart  in  four  cases,  and  a   grating  noise  in  one;  o  to-and-fro 


in  h\'t  |»atient«.  and  a  double  friction  murmur  increased  by 
l^wufe  in  one. 
in  five  of  the  cases  the  area  of  the  friction  aoimd  was  grt'otor.  and 
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in  four  it  was  less  during  the  second  tlmn  the  first  acme  of  the  effusion 
into  the  pericardium,  and  iu  two  it  was  of  equal  extent  during  both 
periods.  In  five  of  them  the  friction  sound  was  audible  over  a 
lower  position  during  the  second  acme  than  the  first,  and  in  Bone 
of  them  was  the  friction  sound  lower  during  the  first  acme  than  the 
second. 

Ill  like  manner,  the  friction  sound  was  more  intense  in  six  cJisofi, 
and  less  intense  in  four,  during  the  second  acme  than  the  first; 
and  in  one  it  was  of  equal  intensity  during  both  periods.  In  four 
of  the  patients  both  the  area  and  the  intensity  of  the  frotUment 
were  greater,  and  in  three  they  were  both  less,  during  the  sccoafl 
than  the  first  acme. 

The  following  agencies,  on  the  one  hand,  tend  to  increase  the  «w 
and  intensity  of  the  friction  sound  during  the  second  acme  as  awn- 
pared  with  the  first : — The  greater  size  of  the  heart  ;  the  incri.'iised 
thickness  and  force  of  its  walls;  the  lowered  position  of  the  itrgflfl 
and  its  impulse;  and  the  greater  roughness  and  toughness  of  the 
lymph  covering  the  heart  and  lining  the  pericardium. 

The  following,  on  the  other  hand,  tend  to  lessen   the  area 
intensity  of  the  friction  sound  during  the  second  acme  as  comf 
with  the  first: — The  gi'eater  extent  to  which  the  lungs  somelii 
cover   the  heart ;    the  restraint   placed  on  the  movements   of 
heart,  and   especially  of   the    right   auricle,  by  the    thickness  ai 
toughness  of   its  envelope  of   lymph ;  and  the  adhesions  that  ]i^\ 
often  already  taken  place  between  the  pericardium  and  the  heart ;  an< 
especially  along  the  septimi,  between  the  ventricles,  and  at  the  upei 
Vital  influences  blend  with  and  counteract  these  physical  infiuenc 
in  producing  the  result. 

5ry  analysis  of  the  cases  does  not  enable  me  to  assign  to  each 
those  causes  its  proper  shai-e  in  the  production  of  these  etfects. 

In  the  one  fatal  case  the  heart  was  universally  adherent,  and 
that  patient  the  friction  pound  was  less  in  extent  and  intensity  durii 
the  second  acme  than  the  first,  owing,  I  consider,  to  adliesions  thi 
had  already  begun  to  form  between  the  heart  and  the  pericardium. 

The  friction  sounds  as  we  have  seen,  was  lower  in  extent  durii 
the  second  acme  than  the  first  in  one-half  of  the  cases  (5  in  11 ),  owi 
to  the  lower  position  of  the  heart  and  its  impulse  during  that  pcri< 

In  live  of  the  cases  the  friction  sound  maintained  the  same  L-luiract 
during  the  second  acme  as  during  the  first,  but  in  six  others  it 
altered.  Thus,  one  that  had  a  friction  sound  on  pressure,  one  tl 
had  a  smooth  friction  sound  harsher  on  pressure,  and  one  that  bad 
harsh  friction  sound  creaking  on  pressure  during  the  first  acme,  pi 
sented,  all  of  them,  a  creaking  friction  sound  during  the  second  acm< 
while  one  with  a  to-and-fro  sound  during  the  first,  gave  a  gmtii 
noise  during  the  second  acme. 

From  what  I  have  just  said,  it    is  evident  that  the  influen( 
tending  to  increase   the   area  and  intensity  of  the  friction  aoi 
during  the  second  acme  were  in  greater  force  than  the  iofluen* 
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ending  to  lessen  them ;  and  that  the  friction  sound  was  usually  more 
ntense  and  more  extensive,  especially  downwards,  during  the  second 
tcroc  than  the  first. 

Comparnfive  Area  and  Intensity  of  tlu  Friction  Sound  jtist  hfforty 
\\mng,  and  isoon  after  the  Second  Acntf,  of  Effii&ion  into  th^  Pcricar- 
diuiiL — The  friction  sound  is,  as  a  rule,  louder  and  more  extensive 
the  second  acme  of  pericardial  effusion  than  either  just  before 
m  after  that  period.  At  this  stage,  therefore,  the  frottcment 
with  the  advance,  and  decreases  with  the  decline  of 
luid. 

^4fra  of  the  General  Illness  during  the  Second  Period  of  Increased 
Ptricardial  Effusion. — In  five  of  the  cases  the  illness  was  extreme,  in 
three  it  was  severe,  and  in  three  it  was  slight  or  probably  so  during 
"  acme. 

Rve  cases  in  which  Uie  illness  was  extreme,  the  face  was 
in  four ;  there  were  choreal  movements  and  rigidity,  chiefly 
left  arm,  in  one;  breathing  was  laborious  in  one  and  quick 
t])e  respirations  ranging  from  32  to  48  ;  pain   wa.s  present 
the  heart  iu  one,  and  iu  another  pain  was  felt,  apparently  in  the 
iwe.  on  a  deep  breath ;  swallowing  was  difficult  in  two ;   one  had 
leria;  and  one  raised  phlegm  tinted  with  blood. 

patients  who  were  thus  aiTccttnl  with  relapse  of  the  inflamma- 

»f  the  jtericardium  sufl'ered  more  frequently  with  symptoms  of 

severity  during  the  first  than  the  second  period  of  the  increase 

le  effusion  into  the  sac.     Thus  during  the  first  acme  in  seven 

the  illness  was  extreme,  including  the  five  iu  which  it  was 

ing  the  second  acme,  and  in  three  it  was  severe.     In  one  case 

rmptoms  were  not  described. 

the  seven  cases  in  wliich  the  illnea.s  was  extreme  during  the 
acme,  perspiration  was  very  profuse  in   three;   the  face  was 
pallid,  livid,  or  of  a  leaden  hue,  in  four ;  tliere  were  slight 
movements  in  one  ;  breathing  was  quick  in  five,  the  respira- 
rangiug  from  40  to  48 ;  pain  was  present  over  the  heart  in  four 
seven  patients  and  in  two  others  in  wliom  the  symptoms 
severe  ;  and  swallowing  was  difticult  or  painful  in  threo. 
is  see  that  pain  attacked  the  region  of  the  heart  in  six  cases 
the  first  acme,  and  in  only  one  case  during  tlie  second  acme. 
^tiling  also  was  more  urgently  affected  during  the  first  acme, 
they  numbered  from  40  to  48  in  the  minute ;  than  during  the 
acme,  when  they  ranged  from  32  to  48. 
tlie  other  baud,  depression  and  anxiety  were  more  marked 
the  second  acme  than  the  first. 

general  illness  was  much  more  often  extremely  severe  during 
acme  in  those  cases  that  suffered  from  a  relapse,  than  during 
le  acme  in  those  that  had  no  relapse.     Thus  of  those  patients 
U  wbom  tliere  was  a  renewal  of  the  acme,  the  illness  was  extreme 
irst  acme  of  the  effusion  in  two-thirds 


(7 


11). 


in  one-third  (3  in  10  or  11) ;  while  of  those  wlio  Iiad  no 
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renewal  of  attack,  the  illness  was  extreme  in  only  on#-third  of  the 
cases  (10  in  30  or  32),  severe  in  one-half  (14  in  30  or  32),  and  not 
severe  in  one-fifLli  (G  in  30  or  32).  In  one  case  of  the  series  with  a 
relapse,  and  in  two  cases  of  the  series  without  a  relapse,  the  symptoms 
were  not  recorded. 

InUnsity  of  the  Endocarditis  accompanying  the  Pcricarditd»  during 
iha  Second  Acme  of  the  Effusiov ;  and  PcTTnaneivt  Effect  ofthr  E'n-' 
on  the  Valves, — AH  the  cases  that  had  a  relapse  of  pericar'i 
affected  •with  endocarditis  in  an  intense  degree.  One  of  the  patiente 
had  old-standing  disease  of  the  mitral  and  aortic  valves ;  and  in  seven 
of  thpra  valvular  disease  was  establi.shcd  when  they  left  the  hospital, 
the  mitral  vulve  being  ailected  in  all  nf  them,  and  the  aortic  valve 
also  in  three.  In  three  cases  the  mitral  valve,  which  was  incom- 
petent during  the  attack,  owing  to  inflammation  of  the  valve»  com- 
pletely regained  its  fimction. 

The  proportion  of  coses  in  which  the  valves  were  pennanently 
crippled  among  those  who  were  affected  with  relapse  of  the  pericarditis 
was  much  greater  than  among  those  who  were  not  so  affected.  Thus 
the  val\iilar  incompetence  became  permanent  in  two-thirds  of  the 
patients  with  relapse  of  the  affection  (7  in  10),  three  of  them  being 
affected  with  both  aortic  and  mitral  dise-ase;  and  in  only  about  one* 
fourth  or  one-tliird  of  those  who  had  no  relapse  (11  in  52  and  " 
others  who  left  with  lessening  murmur.) 

These  clinical  facts  tend  to  make  it  probable  thatrwhen  there  i« 
relapee  of  the  iuflanunation  of  the  exterior  of  the  heart,  there  is 
relapse   also   of  the  inflammation  of  the  interior  of  the  heart  »ind 
its  valves ;  and  that  the  inflammation  when  thus  prolonged  tends  to^ 
cripple  the  valves  for  life. 

Second  Relapse  of  Pericarditis  with  a  Third  Acme  of  Perieatdi 
Effusion. — In  five  of  the  eleven  cases  with  relapse  and  a  renei 
increase  of  ctlusion  into  the  pericardium,  after  the   fluid  began 
decline,  there  was  a  second  relapse,  and  the  fluid  inerensedin  quantil 
for  a  third  time.     In  one  of  those  cases  there  was  indeed  a  thii 
relapse  followed  by  a  fourth  acme  of  pericardial  effusion. 

In  one  of  the  cases  the  efflasion  into  the  pericardium  was  equal  in 
amount  during  the  flrst  acme,  the  second,  and  the  third,  the  wave  of 
increase  rising  on  each  occasion  to  the  same  height  In  two  of  them 
the  fluid  was  equal  in  quantity  during  the  first  acme  and  the  thiidj 
but  was  less  during  the  intermediate  period  of  renewed  increase; 
and  in  the  two  remaining  cases  the  wave  of  increased  effusloi 
lessened  on  each  repetition,  the  effusion  being  less  during  the  Ui 
acme  than  the  second,  and  less  during  the  second  acme  than  the  fi] 

In  those  hve  cases  from  three  to  five  days  elapsed  between  the  secoi 
acme  and  the  third. 

The  iuipidse,  at  its  inferior  boundary,  was  lower  during  the  th 
acme  than  the  first  in  three  of  the  cases ;  and  it  waa  lower  in  one 
and  higher  in  another  rluring  the  third  acme  tlian  the  second  ;  vri 
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itA  positioa  vvas  unchanged  during  tliose  two  periods  in  a  third.  lu 
one  of  tlie  cnsea  the  impulse  was  imperceptible  throughout,  and  in 
another  it  became  so  at  the  period  of  the  third  acme. 

Tlu*  presence  of  a  thrill  was  not  oliserved  ia  ony  of  tlie  cases 
during  the  third  acme. 

The  friction  sound  is  in  a  declining  state  during  the  third  acme. 
le  frottement  wns  of  a  diilinito  rubbing  to-and-fro  character,  inten- 
led  by  pressure,  in  only  one  of  tlio  four  cases  during  the  (inal  acme. 
In  one  of  those  patients  the  friction  sound  was  double  and  smooth 
in  cham^^ter;  in  another  it  wa.9  single  and  systoh'c  ;  in  a  tliiril  it  was 
ulintist  [like  a  iMdIows  niurraur;  and  in  the  remaining  case  it  was 
>nt  ^^^th  light  pressure,  but  firm  preseure  brought  a  to-and-fro 
md  into  exi5l**nce. 

Four  of  the  five  patients  lielonging  to  this  group  were  adected 

ith  great  general  illness  during  the  final  acme;  their  breathing  was 

i«tre59ed  and  rapid,  numbering  respectively  from  3*5  to  GO  in  the 

iinnt<*;  while  two  of  them  had  pain  in  the  chest,  and  the  reuiainiog 

two  pain  in  the  region  of  the  hearu. 

Thf  Area  avd  TnUimti/  of  the  Friclum  Scnmd  duriiuj  the  Decline  of 

(h<  Pcricnrdinl  Ejfusioix. — In  forty-three  casea  the  comparative  area 

id   intensity  of  the  fiiiition  sound  were  observed  brith   when  the 

tsion  into  the  pericariUum  was  at  its  height,  and  during  the  perioil 

►r  itj^  decline. 

(1)  The  friction  sound  spread  downwards  to  a  greater  extent  during 
thr?  decline  than  the  acme  of  the  effusion  into  the  pericardium, 
in  throe-fifths  of  the  cases  (2G  in  43.)  (2)  Tu  less  than  one-fourth 
of  the  cases  (10  in  AZ)  tlie  reverse  took  place,  the  friction  sound 
ring  more  extensive,  nnd  especially  downwards,  during  the  acme 
the  effii?*ion  than  when  the  thiid  diminislied.  ^3)  The  areaof  the 
Ictinii  Honnd  extouded  downwanls  to  an  equal  extent  during  the 
le  aud  the  decline  of  the  cffosion  in  a  still  smaller  proportion 
the  cases  (7  in  43). 

(I)  Cases  in  \ohir.h  the  Friciion  Sound  spread  downwards  toaff-rcaler 

Ifnt  during  the  Dfclin^  than  (he  Height  of  the  Effusitn  into  the  Ptri- 

Hum. — 1  shall  consider  (1)  the  time  of  occurrence ;  antl  (2)  the 

rration  t»f  tho  downwnnl  extension  of  the  friction  sound  in  these 

the  area;  and  (4)  the  character  nf  the  sound  ;  and  the  poai- 

!•'  ii^art  and  ita  impulse  and  thrill  ;  and  (5)  the  degree  of  the 

leral  illness  during  the  period  in  question. 

1.  Time  of  the  Occim'auc  of  the  Downward.  Extension  of  the  Friction 
md, — ^The  friction  sound  spread  rapidly  downwards  soon  after  the 
id  in  thtj  jiericardium  began  to  decdiue  in  all  but  a  very  small  pro- 
ion  uf  these  cases.    Tlius  the  rubbing  souml  had  already  extended 
k*ards  to  its  lowest  position  in  four-fifths  of  tlie  i>atient3  (21  in 
iring  tlie  first  three  days  aftor  the  ticme.     During  the  three  fol- 
days  the  descent  of  tho  rubbing  sound  appeared  in  four  more 
caaea;  but  in  the  last  of  these  this  condition  came  into  play  quite 
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suddenly  on  the  twelfth,  and  still  more  on  the  fourteenth  day  after  tlie 
fluid  began  to  lessen. 

2.  Duration  of  the  Extreme  Dov^nward  Extension  of  the  Friction  Sound, 
— The  downward  extension  of  the  friction  sound  lasted  in  these  cases 
for  a  very  short  period.  In  two-thirda  of  them  (17  in  26)  it  was  ob- 
served during  only  one  day,  and  in  but  two  cases,  or  rather  one,  did  it 
last  over  three  days.  This  extension  downwards  of  the  friction  sound 
during  the  decline  of  the  tiuid  was  therefore  short  and  transitory. 

3.  Area  of  the  Downward  Extension  of  the  Friction  Sound. — Wheofl 
the  fluid  in  the  pericardium,  after  having  reached  its  height,  lessens™ 
in  quantity,  the  heart  descends,  its  impulse  is  lowered  by  from  one  to 
two  intercostal  spaces^  and  the  friction  sound  extends  downwards. 
The  area  of  the  rubbing  noise  is,  as  a  rule,  by  no  means  limited  to  the 
area  occupied  by  the  heart  itself;  but  spreads  downwards  to  an  extent 
varying  from  one  to  four  inches  below  the  lower  boundary  of  the 
heart.  The  friction  sound  does  not,  in  these  cases,  diffuse  itself  downwards 
over  the  whole  breadth  of  the  region  below  the  heart ;  for  it  b  usually 
silent  over  the  front  of  tlie  abdouieu  in  the  epigastric  space  ;  while  it 
is  present  along  the  right  aud  left  seventh  and  even  eighth  costal 
cartilages  that  bound  that  space  to  the  right  and  left ;  and  over  the 
ensiform  cartilage  that  dips  downwards  from  the  lower  end  of  the 
sternum  at  the  centre  of  that  space. 

The  rubbing  noise  is  usually  heard  with  equal  intensity  over  the 
right  and  the  left  seventh  and  eighth  cartilages.  Sometimes  indeed 
the  sound  was  louder  and  more  extensive  over  the  right  seventh  aud 
eighth  cartilages  than  the  left ;  aud  it  appeared  as  if  in  those  cases  the 
cartilages  that  rested  on  the  liver  conducted  the  sound  better  than  the 
cartilaires  that  covered  the  stomach.  The  contrast  between  the  harsh 
rubbing  noise  heard  in  some  cases  over  those  cartilages,  and  the  com- 
plete silence  present  over  the  intervening  epigastric  space  was  very 
i-emarkable. 

The  friction  sound,  besides  travelling  downwards,  extended  also 
wards  in  one  half  of  these  cases  (14  in  2C)  wlien  the  fluid  in  the 
cflrdium  lessened,  and  the  heart  and  its  impulse  descended.     In 
third  of  the  patiehts  (8  in  26)  the  area  of  the  friction  sound  was  equally 
high  over  the  front  of  the  chest  during  the  period  of  the  acme  of 
effusion  iuto  the  pericardiiun,  and  that  of  its  decline. 

In  four  instances  the  whole  area  of  the  friction  sound  shifted  bodil; 
downwards  when  the  pericardial  effusion  lessened,  and  the  heart  aa 
its  impulse  descended ;  so  that  the  upper  and  lower  borders  of  that 
area  were  then  simultaneously  lowered.  In  these  four  cases  while 
the  lower  boundary  of  the  region  of  friction  sound  descended  from 
the  sixth  to  the  seventh  cartilages;  its  upper  boimdary  descended  in 
two  of  them  from  the  second  left  cartilage  to  the  third,  and  in  the 
other  two  from  the  third  cartilage  to  the  fifth. 

In  two-thirds  of  those  cases  (16  in  26)  in  which  the  friction  sound 
extended  much  downwards  after  the  acme,  it  was  also  audible  up  to 
the  top  of  the  sternum.     In  three  of  those  cases  the  friction  sound  so. 
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FiQ.  40. 


Fig.  47. 


ftr  |»r#vinia  views  of  ihU  ca-w,  jwo  Fign.  44.  45,  twjjc  S.'SO. 

(;;  4^1.  fnimu  lioiis«?iiiiiiditge<i  20,  ittTtKttftl  witli  iiii;umiitic  iwiicnnlitfii  (3S,  sec  p.  SlO), 
ttfctiiU  of  the.  pfricardial  fjTutiott  ii(tor  tin-  lirai.  arfiie. 
V  t>!r  titu  acme  of  jx'riL-uriml  elfuHiuu,  suvcntU  liiiy  alli'r  the  Hriit  obfte/vatioii 

Utr  nil  [iini  Muuml  and  increiuMnl  pt'riiartlinl  duIncHti,  ami  ninth  <liiy  after  admi^aion. 
TKt  prricardial  f^iuum  htut  li>b4t>nuJ  iiiuvli  sino)  ttm  ]>i!rii>d  of  the  ucmc,  its  uupflr 
bmodvy  (I,  1)  liavinj;  de#<cnilc-<l  from  thti  niidille  of  the  munutirium  to  thf  niiddlu  uf 
Iki  itemoni ;  and  ita  lower  L>ouiidarY  having  nrubablv  ascended  from  a  litllu  ubovti  thu 
•4t<*«l»rm(  the  miiliUe  of  ihr  ciisiifonn  cartilage,  ^e  heart  (2,  2)  ia  hmvr.  uml  tile 
•^  ;  I  lintwcen  thf  mnUr  surface  of  the  heart  ami  the  floor  of  the  i^ricardiuni 

Htill  coupidf-nitilu',  has  evidently  Iftssviied  by  at  hisst  out  Imlf.     The  ritfhl 
inner  ur  I^-fl  half  of  the  ri^il  auricle,  and  thr  ajvex  and  frtmt  of  thr  luft 
fmn  expn-^'*"!  ;  hut  tlie  great  artenes  are  cuverfd  with  Ium>;. 
tern  of  f<natr*luit  dtiineta  (we  tht;  black   Bpaf;c)  prolmbly  extcntls  from  tlie 
tlic  atTuum  U-tween  the  third  t*arti)agf^  and  from  th<*  fourth  left  cartila^^e, 
la  intddh*  of  tbo  <«nsiforjn  carrilflRe,  and  tht-  lower  third  of  the  sixth  imrtihiKc  ; 
a  little  to  the  right  of  the  lower  half  of  the  sternum  to  the  nipple  lino.     The 
boQudary  of  tlio  hntrt  ia  behind  the  upper  «dge  of  the  sixth  rib,  and  tliu  top  of  the 
m  caKilnfu. 

impuijm  naa  deacendetl  from  the  thiid  spare  iluring  the  acxne,  to  the   fourth  and 
ifwML     i.8e«  the  rimiUr  and  nirved  lines  in  thoAe  apaAM.) 
J  4ambU /ricti'm  f/mivi  {aee  thu  zi;;za^  linca — syatulic  linca  thick,  diastolic  thfu),  whicli 
to  Witr  hanh  on  making  pressure,  ir  huftnl  ovor  llie    whole   length  of  the  Rtvriiiini  ; 
-  moat  inleiiae  nt  the  mi'MIe  of  the  bone,  ant)  is  louilvr  at  itH  lower  end  dnriiix 
■  ri,  and  over  the  manuhritim  durin;;  expiration;    a  creaking  aouiid  is  audible 
'  !    'jrer  the  third,  fourth,  and  fifth  luit  tinnc^ts  ;  and  u  friction  Mjund  is  hi«rd 
I  tlio  lower  portion  of  the  attfrnum.     (The  nipple  ia  too  far  to  thu  left  iu 
.-■    * 

0.  fnim  the  ninA  patient  (38)  as  Fi^s.  44,  45  (pag«  350),  40.  and  48. 
"  of  tKe  dtelitu  of  thf  prricarfiiaf  effnaian  ;  wi-oml  view,    taken  th«  day  aft»*r  a 
ml  ttaJMlast  Moond  aome,  when  the  Ihiid  was  ii;;nin  declining. 

diln  ribmatoD  of   tbo  friction  sound  ovur  the  givater  [>art  of  the  front  uf  Iho 
il  diiwnwaixla. 

>o  linit  acme  of  peiirardial  efniaion  ;  twelfth  day  after  the  first  obaer- 
Uuii  Mtund  and  of  jiericAnliiLl  dulnewi;  fourteenth  day  after  wluiiuaiou  ; 
ff'ire  the  occurreitco  of  a  second  acme. 
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Tha  pericardial  effusion  has  duninUbcU.    There  is  therefore  leaa  fluid  between  the 
unditr  surfflce  of  the  heart  and  Ih*!  Hoor  of  tlio  perioanUum  (3,  3)  ;  the  roughened  front 
the  heart  is  more  Airy,  and  is  iiloi^rr  to  the  corivsi>nniiiiig  roiigheDcd  Barfiu^e  of  the 
uirdiul  sac  ;  the  Iionrt  (2,  *2s,  uhKli  is  sDinevrhnt  fiiUrgwi,  is  luwor  iu  jKMitiou  ;  am 
uppiT  boimdiiry  of  j«;ri»i.iriHul  i'lfu:*irjn  (1,  1)  is  lowi-r,  and  it*  iiifi'^rior  hnimdary  is  *"in( 
what  higher  tunu  whi'ti  Fiy.    4tf  wax  taken  fivy  days  jin*vioubly.      The  wliolu  rigl 
Toutni;le,thc.'  left  border  of  the  Hght  auricle,  and  the*  apex  aitil  front  of  the  Ic^t  Tenirtcle  xt 
ex]to«d  ;  while  the  great  arteries  and  part  of  the  conn.?  arteriosus  are  covered  with  lun| 

The  rrgriVT/i  of  ptricnnlial  duiitMn  (see  th('  black  8]wi'e),  whit'h  is  boundoii  abov<f  by 
fourth  cartilage,  and  bolow  by  the  &ix.th  curtilugo.  in  proljnbly  father  leas  ^.'Xtensiveaboi 
Vlow,  and  to  the  liglit,  ihnn  in  Fig.  46,  tiken  on  thr  ninth  day  nftcr  ndniisaion. 

7'Ar  impufM  ts  luuvT,  stronger,  and  iiion?  extensive  than  in  Fig.  46,  and  is  prari 
from  the  ihlinl  to  tin-  fifth  spnceH,  and  up  to  or  beyond  the  nmruiunr>'  liiic  (see  th»~ 
einniliir  and  eurvi'd  linoa  in  tha-^e  spAec.t)  ;  and  gives  tJiefufure  direct  evidence  that  the 
heart  i»  lower  in  position,  and  that  the  effusion  has  lessened. 

Tftr  frirlimi  mund  (see  the  zigzag  lines — systolic  lines  thick,  diastolic  thin)  hns  gain* 
a  very  great  extension,  being  audible  over  a  great  port  of  the  front  of  the  chest,  fr 
the  first  costal  cttttilagi^  to  ilie  seventh  left  iiiid  the  eighth  right  curtilages  ;  and  from 
top  of  the  sternum  to  the  bottom  of  tlio  cnsiform  cartiliige,    Thi»  ext4Muiuu  of  the  frictiM^ 
Bound  i»  especially  niarki*d  downwards,  wlu-re  it  extends  for  about  four  inches  "  ^ 

hcArt,  and  is  lower  on  the  right  than  on  the  left  sidi;,  n>aching  over  the  right^ 

cartilage  in  front  of  the  liver,  and  the  sevLMitli  k'ft  cartihvge  iu  front  of  the 

This  is  the  reverw  almve,  wht^n  the  nihhing  »found  extends  four  inches  to  the  left,  tirf 
only  about  two  inches  to  the  right  of  tlie  steniiim. 

l*Iie  friction  nound  i»  Imrshur  than  it  was  yesterday  ;  over  the  mMstemum  it  is  loader 
during  the  systole  tlian  the  diastole  ;  and  it  is  intensified  by  pressure  ;  over  the  muti- 
biiunij  the  to-and-fro  sounds  are  equal ;  over  the  eusiform  cartilage,  friction  toond  i" 
present  during  inspiration  ;  it  is  creoking  during  systole  over  the  second  and  fint 
solaces  ;  and  it  boc-omcs  louder  Imluw  the  nmnnnn  iUiring  inspiration. 


Fm.  49. 


For  pr«vioaa  views  of  this  case,  see  Figs.  44,  45,  page  &50,  and  44,  47  on  the  pi 

Fig.  48,  from  a  houKt-maid  afTit^ted  with  rhenniatic  poneanlilis  (33,  see  p.  819). 
Third  annf  of  jxritardial  rjfuiiion  (the  st'cond  riciuc  was  very  slight  ^^\  trausitoCT). 
Thirteenth  <lay  after  the  first  acme  ;  vighteeuth  day  after  admission. 
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TTie  {wricftrdiol  edhidon  ia  grpatly  increosMl,  but  its  extent  and  limits  nre  uot  definitely 
il*n*cril>«^.  II  we  coiiijiire  tois  thiiUaeme  with  the  fimt  acme  (Fig.  46,  iiage  377),  we 
find  that  the  (listrndcd  peruAnJium,  though  it  conUiiuH  leas  fldid,  ia  wid«r  m  tvlution  to 
it*  Irngth  ;  thnt  the  heart  is  larger  ;  and  thnt  the  lower  boviiulAry  or  th^i  heiirt  is  lower, 
in  this  the  Inter  ftnd  iviipivwl,  than  iu  that  ihu  curlier  and  original  acme.  In  tho  firet 
■one  the  benrt  wu  nut  yet  L>nliu;gtsd,  or,  being  coiTi])ri'&st7fl  by  the  tluid  in  the  disti-nded 
B4<c,  wmM  poaaibly  IcKSuue*!  in  uize  ;  un«l  the  wulU  of  tlit"  [H.'rioai-dinnj  werii  Ktill  uuyielding, 
•0  thftt  the  BWoUcn  sac  took  the  form  ttuit  il  would  mitnnilly  Uike  if  lulili^^iallv  niHteiid<tl 
with  fluid  (we  Figa.  33,  34,  p»ge  305).  In  this,  the  third  acme,  tli«  lu'art  htw  bt'oumo 
cnlai;gBd  both  by  t>friciLrditiii  nnd  by  raitm]  endocanlitirt ;  thi-  lower  U)uiidaty  o(  the 
hcmrt,  although  elevated  by  the  aceumuluted  fluid,  is  lower  than  in  the  tirst  ai'itie  ; 
■  ud  the  wall*  of  tho  i>ericamium  have  become  thitker,  ftofter,  and  mure  yielding  tliuu  in 
baalth,  lo  that  the  aisteod&tl  sac  yields  to  the  rigtit  nnd  left,  where  It  meets  with  no 
nrirttBCC,  t»  a  greater  extent  Uuiu  il  dues  upwarda  uud  duwnwartK  wliei-u  it  nieettt  with 
much  rmistaneo  ;  and  ia  therefore  wider  in  relation  to  its  length  than  it  was  during  tho 
fin*  acme,  when  its  form  was  more  wurelv  itcar-sliajjed.  The  whole  front  of  the  heart 
wad  gnml  rcsaeh  ia  exposed,  iurludiug  the  right  nuricln  and  ventricle,  the  apex  and 
CrvDt  of  the  left  ventricle,  the  piUmoiiary  artery,  nnd  the  nd^Tuding  aorta  within  tlw 
|icfic«niiura.  The  Huid  luis  ovidoutly  iuU-rpo^d  itself  to  a  greater  extent  between  tho 
3e  of  tlie  lower  ]>ortion  of  the  front  of  the  hcait  and  the  walls  of  the  cheat  during 
the  thiril  ai.mt*,  thau  during  tho  first  acme. 
Th4  region  of  pericaniuil  duituss  (see  the  black  fi]HLce),  the  liinita  of  which  are  not 
dovribed,  uiirr«]i|)OU<U  iu  general  form  and  uutHue  to  thi- jHTicardiai  eHuuion,  and  evl- 
dcntly  exteuda  more  to  the  right  and  left,  and  lejsa  upwards  and  downwards  than  it  did 
during  the  fint  acuie. 

Ths  tmj/u/je  has  again  been  elevated  at  it«  lower  boundary,  and  thin  tima  from  the 
bflh  k|»acc,  a.>i  in  Fig.  47,  page  377.  to  the  foiuth  bpnee,  where  it  is  feeble  ;  and  it  is 
Ivlt  over  the  third  spare  duting  expiration.  (See  tho  conciitric  circles  iu  those  spaces.) 
TV  lower  Iwundiiry  of  the  imiiulse  is  tlarcfore  lower  by  one  hiHtce  than  it  was  dunug  the 
kntacA)*.  when  it  occupied  tne  lliiivl  si>ace  (see  Fig.  45,  page  350). 

TKe/r^riimi  ar/uini  (sec  the  zigzag  lines — systolic  Tlutia  thick,  diastolic  thin)  is  softeniil, 
^•1  i«  liniit«d  iu  area,  Iwing  heanl  over  tlve  middle  region  of  the  sternum,  whei^e  it  ia 
4'niUe,  and  iilthough  frictional  in  chitrarter  is  ahnost  like  a  bellows  murmur;  and  is 
■ttiibU  over  the  aecasd  and  third  spaces  during  the  systole. 

hUtr  wrogrtu  «/  tKia  com. — On  the  following  day.  the  nineteenth  nfttr  adiiiisefion, 
Uic  friction  Mond  wns  almost  creaking,  or  like  the  uound  iimde  by  iiihbiug  with  sand< 
^•pn-,  over  the  second  anil  third  K-ft  spaces.  Uu  the  twenty-first  day,  or  the  fourth  aft«rr 
^  third  acme,  the  extent  of  dulnesa  over  the  |K-ncardial  region  had  U-sBoued ;  and  a 
**i>Ua  friction  murmur,  which  was  not  rhythmical  with  the  sounds  of  the  heart,  was 
■kitUi  over  th«  bane  of  the  right  ventricle,  and  l>ecame  harah  on  pressure,  Tlio  friction 
IS  atill  heard  on  the  following  day,  but  after  this  it  was  scarcely  audible. 


**^^tired  tlje  front  of  the  chest  as  to  be  au*lible  up  to  the  ckvicl(»s, 
*iiile  in  one  of  them  it  reached  the  first  cariihige.  In  the  wliole 
®f  these  cases  tlie  friction  sound  extended  fiuni  two  to  nearly  I'tut* 
^«fl  above  the  acluiil  seat  of  fricliou.  The  region  of  peticardial 
^oIdcss  was  limited  above  in  all  but  three  of  the  patients  by  the 
'^lirti  intercostal  space  or  the  fouith  ciuLilage  ;  and  the  space  between 
^  limit  and  the  top  of  tlie  stenmui  nearly  measures  the  extent  to 
•hicL  the  froiCemcnt  extended  above  the  seat  of  the  friction 

When  the  fluid  in  the  sue  declines,  the  roughened  heart  rubs  against 
^niughened  pericardium,  and  in  doing  so  bears  directly  npnii  ilie 
•"^Wer  half  of  the  sternum  with  which  it  is  almost  in  contact ;  uwm^  Iu 
^•itUioval  of  the  anterior  layer  of  the  fluid,  and  the  descent  *j1  the 
Wt»nd  it«  impulse^  The  sonorous  vibrutiona  excite<l  by  tiie  move- 
ments of  the  heart  are  directly  conveyed  to  the  aternum,  and  that 
b:>iir  and  the  costal  cartilages  attached  to  it  act  as  a  soundiug-boai*d 
Mill  timnamit  the  rubbing  noise  iu  all  directions. 
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In  three  of  the  cases  the  sninid  was  audible  over  the  whole  front  of 
the  cheat.  Usually,  however,  it  exteruled  only  sliglitly  to  the  right, 
and  over  a  greater  extent  to  tlie  left  of  the  lower  half  of  tliat  bone. 
As  a  rule,  therefore,  the-  nibbing  noise  extended  in  a  straight  line 
from  the  ttip  to  the  bottom  of  the  sternum,  and  there  it  divided  into, 
two  divertjjing  lines,  one  alonj^  tlie  right,  the  other  alon"  the  left  seventh 
cartilage,  where  they  form  the  boundaries  of  the  intervening  epigastric' 
space.  The  area  of  friction  sound  thus  extending  olon;^  the  sternum 
and  the  right  and  left  seventh  cartilages  closely  resembles  in  shape 
the  inverted  letter  \.  Since  however  the  friction  sound  also  extends^ 
downwards  over  the  ensiform  cartilage,  its  area  ia  somewliat  like  aH 
trident  with  a  short  central  prong. 

In  ono-itfth  of  the  cases  (5  iu  2G)  the  area  of  the  friction  sound 
dwindled  during  a  short  ])i?riod  after  the  time  of  the  acme,  an«l  theHj 
suddenly  expanded,  and  especially  downwards,  at  a  later  date  duringj 
the  decline  of  the  effusion. 

In  one  case  the  friction  sound  alternately  lessened  and  increased  in| 
area  and  intensity  during  the  ten  days  thnt  intervened  between  th< 
termination  of  the  acme,  and  the  time  at  which  the  frottement  had  a] 
remarkable  downward  development. 

4.  Character  and  Intensity  of  the  Friction  Sou7id  ;   and  Position  oj 
ih^  Heart  aiid  of  its  Impidse  and  Thrill. — At  the  time  that  the  fiic 
tion  sound  spread  downwards  when  the  eftusion  lessened,  the  soi 
was  intense,  lond,  and  of  a  marked  chnrneter  in  all  but  three  or  foui 
of  the  twenty-six  cases  that  belon^^  to  the  group  under  consideration. 

In  nine  of  those  cases   the   friction  sound  was  creaking   (D), 
grating  (3);   in  thirteen  it  was   harsh   and  loud;   and   in  four  itaj 
intensity  was  not  s[>ecified. 

The  friction  sound  in  tlie  twenty-six  cases  under  review,  as  a  rule,^ 
gained  in  intensity  n.9  it  gained  in  area  ;  and  lost  in  intensity  as  it  lost 
in  area.     Thus  iu  all  but  six  of  the  cases,  the  rubbing  noise  \^^ 
more  harsh  when  it  increased  in  extent;  and  in  all  but  two  of  them  it' 
became  softer  when  it  lessened  in  ext^:ult^ 

"When  the  effusion  lessened,  the  impulse,  while  it  descended  at  its 
lowtT  boundaiy,  was  still  felt  beating  in  the  higher  spaces  into  which 
it  had  been  forced  during  the  acme  in  fully  one-fourth  of  the  cases 
(5  in  10) :  while,  curiously,  the  iin]iulae  ascended  to  a  higher  space 
than  ithatl  occupied  during  the  acme  in  six  other  patients. 

A  tlirill  was  felt  over  the  heart  in  five  of  these  twenty -six  ca.oes 
during  the  acme  of  the  efTusion.  In  four  of  these  the  thrill  disappearedj 
when  the  effusion  lessened,  and  in  one  it  rcntained,  though  withi 
lessened  intensity.  In  three  other  patients  a  fresh  thrill  came  intoj 
play  during  the  decline  of  tlie  fluid ;  in  two  of  them  over  the  apex,  an* 
iu  the  other  case  at  the  second  space. 

In  these  twenty-six  rases,  whrn  the  effusion  int^  the  pericardium' 
lessened,  the  heait,  relieved  from  the  pressure  of  the  fluid,  descended 
into  its  natural  space,  and  even  below  and  beyond  it.  The  heart  thus 
relieved,  beat  with  increa.sed  force ;  its  right  cavities  were  enlarged. 
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twing  to  tlm  increased  supply  of  blood  from  the  system,  and  the  con- 
lued  resistance  oifered  to  the  flow  of  blood  through  the  compressed 
mg  and  the  incompetent  mitral  valves ;  and,  as  the  genei*al  result, 
[8  anterior  walls  played  with  <(rGaLer  power  and  noise  upon  the 
luni  and  carliltiges,  and  the  friction  sound  was  heard  over  a 
dy  increased  area. 
5.  Dajru  of  the  Gena'al  Tlhifjis. — At  the  time  that  the  area  of  the 
iction  sound  was  most  extensive,  especially  doMTiwards,  when  tlie 
laid  in  the  pericnrdium  lessened,  twenty  of  these  twenty-six  cases 
^ere  less  ill  or  in  better  health,  three  of  them  were  probably  better, 
and  tliree  were  worse  in  health  than  they  were  during  the  acme. 
In  a  large  pn>ponion  of  the  cases  under  review,  when  the  tlnid  in 
ic  jK^icardium  lessened,  the  heart  descended  and  gained  freedimi  of 
tovement  and  power,  and  the  general  licallb  improved ;  and  as  a 
LtnraJ  result  tlie  friction  sound  increased  in  extent,  and  es|>ecially 
downwanls.  The  comparatively  dry  roughened  surface  of  the  heart 
lusped  U)  and  fro  upon  the  loughened  surface  of  the  pericardium. 
These  influences  combined  to  cause  the  increased  hurshness  and  ex- 
l*»nsioa  of  the  friction  sound;  which,  sUirtiug  from  its  focus  of  greatest 
intensity  over  the  right  ventricle,  radiated  in  all  directions  over  and 
beyond  the  region  of  tlie  heart  and  the  gi'eat  ves^jcls,  outwanls  to  the 
riiiht  and  left,  upM'ards  to  the  sunmiit  of  the  sternum,  and  especially 
downwards  over  the  ensiform  cartilage  and  the  diverging  right  and 
left  seventh  and  eif^hth  cartilages. 

(2)  Canes  in  which  the  Friction  SmiTid  ivas  audible  dovmwards  to  a 
grt4i(rr  txient  during  than  after  tJie  Acme  (f  the  Efj'^unon. — In  tea 
c&nes  the  friction  sound  was  audible  to  a  greater  extent  downwards 
when  the  eflusion  was  at  its  height  than  during  its  decline. 

Two  series  of  influences  are  at  work  in  tlinse  cases,  acting  at  dillerent 
times,  to  enlarge  the  area  of  friction  sound  during  the  acme,  and  to 
Itascn  it  during  the  decline  of  the  effusion. 

1,  When,  during  the  acme,  the  friction  sound  is  creaking  or  grating, 
bciBg  sometimes  associated  with  a  tlirili,  over  the  right  ventricle,  and 
when  it  radiates  thence  in  all  directions,  softened  in  character,  beyond 
the  region  of  actual  friction,  the  heart,  raised  l>y  the  increased  effusion 
into  the  narrower  space  at  the  upper  part  of  the  cone  of  the  cheat, 
boUs  with  increased  force  directly  against  the  sternum,  the  higher 
outikges,  and  their  spaces,  and  so  excites  an  intense  and  widely 
diflbted  friction  sound 

When  the  fluid  lessens  the  heart  descends  and  is  again  partially 
with  lung  ;  and  as  it  beats  over  a  smaller  extent,  and  with  less 
against  the  sternum  and  cartilages,  the  friction  sound  lessens 
ttensity  and  area. 
When  the  friction  sound  is  of  moderate  intensity  and  extent 
g  the  acme,  it  sometimes  IcssonH  during  the  decline  of  the 
itiiL  In  these  caties  the  impulse  ut  ils  iiifurior  l>oundary  is  not 
aolAbly  lowered,  while  it  disappears  from  the  upi)er  spHces.  In  some 
ol  tbcM  casea  the  action  of  the  heart  is  throughout  feeble ;  and  probably 
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in  olhers  of  them  slight  adheaiong  take  place  at  the  npox  nnd  scptu' 
v^luoh  restrain  and  It'sseii  the  descent  of  the  heart,  the  rubbing  move- 
nieuts  of  the  right  ventriclcj  and  the  area  and  intensity  of  the  friction 
sound  over  the  higher  intercostal  spaces. 

(3)  Casrs  in  which  the  Friction  Sound  exttmdfd  Doirnwanls  to  nn 
equal  ejdent  during  and  after  ths  Acme  of  the  Effusioji-. — In  seven 
rases  the  friction  sound  M'as  of  equal  extent  during  the  two  periods, 
when  the  iluid  in  the  pericardium  was  at  its  height  and  was  declining 


Charfider  ami  Intensity  of  ilu  Friction  Sound  duriiuj  the  Dedint 
the  Effusion^  and  th^  Relation  of  the  Intensity  to  the  Area  of  the 
Friction  Sound. —  I  shall  examine  these  conditions  during*  three 
periods  in  the  order  of  time  of  tlie  decline  of  the  eiTusion,  (1)  the 
beginning  nf  the  decline  of  the  eirasion;  (2)  the  gradual  and  the 
interrupted  pro^o'ess  of  the  decline  of  the  efliision ;  and,  (3)  the  final 
dyinff  away  of  the  friction  sound  ;  and  (4)  shall  then  inquire  into  cases 
in  which  the  ordinary  friction  sound  gave  place  to  a  friction  murmnr 
towards  the  end  nf  the  attack. 

1.  Character  and  Intctmiy  of  the  Friction  Sound  at  tJic  Brginning  r/ 
the  Decline  of  the  Effusion. — When  the  amount  of  fluid  in  the  pericar- 
dium began  to  leastni,  if  the  friction  sound  incrpased  or  diminished 
in  intensity,  it  usually  incrt^ased  or  diminished  also  in  area. 

As  a  rule,  the  friction  sound  increased  in  intensity  and  area  in  those 
cases  in  wluch  the  frottcmmt  extended  further  downwards  after  than 
durin<5_the  acme;  while  it  lessened  in  ititensity  and  area  in  those  in  which 
tiie  friction  souml  spread  more  downwards  iluring  the  acme  than  after  it 

When  the  friction  fiound  spread  downwards  durinj;  the  decline  of 
the  effusion,  the  sound  gained  in  area  in  nearly  ever}'  case  (25  cases 
in  26),  and  in  intensity  in  two-tliirds  of  the  cases  (18  in  2fi). 
We  thus  see  that  while  an  increase  in  the  intensity  of  the  frottt- 
vicnt  almost  invariably  leads  to  an  extension  of  its  area — for  I  find 
onl}'  one  exception  to  this  rule — and  while  a  diminution  of  its  intensity 
likewise  gononilly  cnuses  a  diminution  of  its  area;  yet,  in  certain 
cases,  the  friction  sound  gains  in  extent,  though  it  lessens  (4  cases  in 
43)  or  remains  unchanged  (3  cases  in  43)  in  intensity.  This  is 
explained  by  the  lowering  of  the  heart,  and  the  consequent  descent  of 
its  impulse  during  the  decline  of  the  effusion  in  all  tlie  cases — th« 
surface  of  the  roughened  organ  being  tlins  brought  into  more  exten- 
sive contact  witli  the  steniuin  at  its  lower  Imlf,  and  with  the  corre- 
sponding costal  cartilngea :  while  in  the  small  number  of  cases 
whicli,  although  tlie  friction  sound  gains  in  area,  it  is  lessened  or 
inereased  in  intensity,  the  heart,  released  from  its  confinement  in  t 
contracted  apace  of  the  chest  above,  where  it  rubbed  with  f4)roe 
noise  against  the  sternum  and  cartilages  in  front  of  it,  finals  its 
moving  witli  ease  in  ila  proper  place  in  the  lower  and  wider  jmrt 
the  chest,  anil  so  presses  with  less  foitie  and  less  noise  than  before 
the  Btennim  and  cartilages  in  front  of  it.  Tlie  causi's  <»f  tlu;  incrc 
intensity  as  well  as  urea  during  the  decline  of  the  eifimion,  wlu 
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e  just  seen,  occur  in  the  great  majority  of  the  cases  under 
amination.  have  been  already  considered  at  paj^e  381. 
2.  The  Gradual  and  InttmipUd  Progress  of  the  DccHne  of  the  Effusiov, 
— lu  tbirty-one  of  the  forty-three  cases  now  being  examined,  the 
effusion  iu  the  pericardium  steadih-^and  gradually  declined,  and,  us  we 
have  already  seen,  in  twelve  of  tliem.  owiuj^  to  relapse^  the  effusion 
ifter  beginning  to  decline,  again  increased  iu  fjiiantity  generally  once, 
etimes  twice,  and  on  one  occasion  even  a  third  tinn^ 
The  progress  of  the  friction  sound  during  the  decline  of  the  effu- 
n  vas  rarely  nnifonn.  It  was  in  several  of  the  cases  silenced 
suspended  for  a  time  (6  in  43) ;  it  more  riequeutly,  however,  wlien 
play,  became  feebler  during  a  short  period,  and  then  again 
(13  in  43).  In  a  larger  immber  of  the  cases  the  frottcinnit, 
BflCT  attaining  tu  its  greatest  intensity,  nnjre  or  less  steadily  lessened 
ia  loudness  and  extent  until  it  finally  disappeared  (23  in  4;i). 

Id  one  case  the  friction  sound  suddenly  and  permanently  disap- 
pcuftl  after  an  attack  of  syncope.  In  this  patient,  a  girl,  the  friction 
Mttnd  vanished  when  the  action  of  tlie  heart  became  enfeebled  ;  and 
^  died  in  a  second  attack  of  syncope  a  few  houis  after  the  first 
attack. 

Cnaes  in  which  thr  Friction  Sound  vanished  and  reappeared  durincf 

^  Decluif  of  th€  Effmion. — In  six  of  the  forty-throe  cases  under 

^ew  and  in  one  other  patient  the  friction  sound  disappeared  ond 

w»ppeared  during  the  decline  of  the  effusion.     In  five  of  these  ca.ses 

^  froficmcnt  was  absent  for  fi'oni  two  to  three  days,  and  in  one  of 

in  for  abotit  seven  days. 

In  three  of  the  pati»^nts  the  friction  sound,  as  in  the  case  just 

yn^d  to.  vanished  for  a  time  after  the  application  of  leeches  for  the 

lef  of  pain. 

If  we  view  these  cases  as  a  whole,  and  take  into  the  sui-vey  the 
pf  the  female  sen'ant  who  died  from  a  second  attack  of  syncoj^c, 
attack  having  permanently  qtienched  a  loud  and  pci-vading 
Hon  .sound,  we  shall,  I  think,  see  that  when  tin-  funi'  nf  the  heart's 
ioa  and  the  vclunie  of  the  blood  in  circulation  are  lessened — either 
immediate  syncope,  by  loss  of  blood  IVom  leeching,  by  diarrhoea, 
Ifness,  or  other  exnausting  influences,  by  pain  in  or  over  the  oi*gan, 
txtwme  distress  inbreathing,  or  more  often  hy  a  combiuiition  of 
of  these  lowering  agencies — tbon  the  rubbing  suund,  when  iu 
ay,  may  gnidually  or  suddenly  vanish,  and  may  suddenly 
e  into  full  volume  after  a  longer  or  shorter  period  of  silence. 
C'oirt  in  tchich  the  Fncticm.  Smind  !esscned  and  then  ina'cascd  in  Area 
Intensity  durin/f  th^  Ikclinc  of  the  Effusion. — In  thirteen  of  the 
J'lhree  cases  under  examination,  and  in  three  other  cases,  the 
ion»nund,  when  in  full  I'hiy,  lessened  in  extent  and  intensity,  and 
longer  or  ghorter  inter\'al  again  resiinied  more  or  leas  nearly 
•way. 

e  of  these  sixteen  cases  the  diminution  of  the  frottnnenf  was 
with  fiuddcn  faintness ;  in -two  with  loss  of  blood  from 
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leccliing;  in  ei;,4it  with  increase  of  tlie  general  illness — in  seven  o 
wliich  as  the  health  iuiprovod  the  friction  sonnd  resumed  its  exten 
and  intensity — in  two  with  an  amelioration  of  the  syraptoins;  in  Iw 
with  irregularity  and  intermissiou  of  the  pulse  and  the  action  of  ihi 
heart ;  and  in  two  the  state  of  the  liealth  is  not  described. 

In  eight  cases  the  dimmution  uf  the  friction  sound  correspondt 
with  an  increase  of  tlie  general  ilhiess,  which  showed  its«.4f  geuerHll] 
by  an  anxious  expression,  accelerated  and  ditTicidt  breathing;,  and  |k 
over  the  heart ;  sometimes  with  cough  and  rusty  phle^^m  ;  and  soi 
times  with  abundant  perspiration.     With  the  renewed  increase  of' 
rubbing   sound    there    wiis  iu    all  these  easels,   &ave  perhaps  one, 
marked  improvement  in  the  health;  luauifesLed  usually  by  a  com] 
ratively  cheerful  expressiou,  more  easy  respiration,  lessening  or  abstii 
pain  over  the  heart,  and   assuaj^iug  of    cough   with  diminuliou 
phlegm. 

(1)  Durniion  and  (2)  Progress  of  //te  Friction  Sound  dtiring  tl 
Decline  of  the  Effusion. — (L)  Duration. — The  friction  sound  laated  k 
a  very  variable  period  during  the  decline  of  the  disease. 

In  the  group  of  tbirty-one  cases  that  had  no  relapse  and  no  retoi 
of  the  etVusion  into  the   pericardium,  the  iTiction  sound  lasted 
three  to  nineteen  days,  its  average  duration  being  leu  days. 

In  the  grou)!  of  twelve   cases   that   sulfered  from   relupse   wilH 
return  of  the  eifasion  info  tie  pericardium,  the  friction  sound  hist 
from  eleven  to  twenty-two  days,  its  average  duration  being 
days. 

(2)  Progress. — Cases  in  •which  the  Maximum  Dtrdo/rmcnf  ofth^Fr 
Sound  took  plao'  during  ike  Decline  of  tlu  Fffujiion. — Pcrio*!  betu 
Uu  Macimtuii  Development  and  the  Cessation  of  the.  Friction  Sow 
— In  thirteen  of  the  nineteen  cases  under  examination  the 
of  the  friction  sound  steadily  lessened  from  the  day  of  its  lua) 
luum  exteuaion  to  that  of  its  final  disappearance.  It  conli 
gradually  from  right  to  left  and  from  left  to  right,  from  above 
wards  and  frtuji  below  upwards,  towarda  tlie  uenlre  or  focus  of 
friction.  It  thus  died  away  from  beyond  and  over  the  great  vej 
the  right  auricle,  and  the  apex,  and  from  the  region  that  it  had 
viously  occupied  l>elow  the  lower  boundary  of  the  heart.  Towai 
and  over  the  region  of  actual  friction  it  step  by  st«p  concontral 
itself,  and  after  lingering  over  the  right  ventricle  with  softening  toni 
for  a  shorter  or  longer  period,  it  quietly  died  away.  In  alx)ut  one-half 
of  the  cases  (6  in  13)  this  subdued  sound  outlived  tho  period 
of  its  greatest  intensity  and  extent  for  from  one  to  two  days ;  in  the 
remainder,  for  from  three  to  seven  days ;  and  in  oidy  one  did  it 
exist  for  nine  days. 

The  I'ront  of  the  right  ventricle  was,  as  1  have  just  said,  the  hist 
Iiome  of  the  friction  sound,  as  it  had  b^en  indeed  the  seat  of  it« 
birthplace.  As  the  position  of  that  ventricle  varied  iu  dinV'renl 
patients  acoordingly  as  the  heart  was  larger  or  smaller  in  size^  higher 
or  lower  in  situation,  the  final  seat  of  the  softened  friction  sound 
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M  in  different  cases,  iVoiu  the  left  fcliirtl  and  i'otirtli  cartilages  to 
fil'tii  or  4ixth ;  and  from  the  middle  tiui-d  of  Uie  sberuum  to  the 
siftirm  cartilii^o. 

Tliere  was  a  general  but  by  no  means  iuvariabie  correspondence 

lietwcen  the  area  of  the  friction  sound  on  its  last  observation,  and 

LiitT  iH:i5ition  of  tiic  injpulse. 

luonly  three  of  the  uineteon  cases  now  under  rt?view  did  tlie  im- 

occupy  the  same  position  wlicn  the  fiictiuu  sound  was  heai-d 

the  last  time,  as  Avhen  it  was  most  extensive.     In  four  cases  ifc 

descended  at  its  lower  boundary  from  the  fourth  space  to  tluj  fifth  ; 

in  four  cases  it  had  disappeared  from  the  upper  space  at  the  time  of 

Ittst  observation  of  the  friction  s/^und,  w  lien  compared  with  the  time 

which  it  was  pre^lominiinL    There  was  therefore  in  these  patients  a 

acyfor  the  heart  and  its  impulse  to  take  up  a  lower  position,  and 

to  be  covered  to  a  jrrenter  extent  with  lung  as  the  friction  sound  was 

aUmt  \k\  disappwir.  and  the  case  advanceit  tgwai*ds  its  termination.    On 

''"•'■'her  hand,  in  two  other  cases  the  impulse  ^Miiiod  yround  above,  and 

I  "(I  in  the  second  space  for  the  fir.st  time  when  tlie  froiUmaU 

»■»'  lit-ard  for  the  hist  lime. 

Tlie  ilescent  of  the   impulse  both  above  and  below  when  tlie  case 

's  to  recovei*}'  and  th^  friction  sound  is  dyiofj;  out,  appears  to  me 

Mie  natural  i)ijis  in  these  case^  when  the  lieurt  is  not  adherent, 

Wii  descemis   iito  its  natm*al  situation;    when  tlie  right  ventricle 

^I'i  jKilmonary  a)U-ry  are  not  greatly  enlarged  ;  and  when  tlie  upper 

l"!*  of  the  left  lung  expands  in  front  so  as  to  cover  the  pulmonary 

I     ■   Mid  the  upi  or  portion  of  the  right  ventricle. 

II.  however,  the  heart  becomes  more  or  less  adherent;  when 
tilt:  pulmonary  artery  and  right  ventricle  become  enlarged  o\Aing  to 
^^Mral  n^uruitiilion ;    wlien  mitral  incompetence  is  couibined  with 
^HUnmt  (tericanlium ;  when  the  walls  of  the  perienrdium  are  thick- 
^«J;  or  when  the  left  lung  does  nut  expand  in  front  of  the  upper 
wnicr  of  the   heart  so   as   to  cover  tljo  pulmonary  artery  ami  the 
*<*»»  arteriosus;  and  notably  when  two  or  loore  of  these  conditions 
ttaibine  their  intiuence.  then  the  impulse  tends  to  remain  in  or  attiiin 
•'•tie  liigher  iut«n:ustal  spaces,  and  especially  the  second  space. 

la  one  n-markable  case  belonging  to  the  group  of  nineteen  now 
ttmi«r  review,  the  friction  sound  was  lost  on  the  fifth  day  alter  the 
wtdc.  and  reapj)eared  on  the  twelith  day  with  greater  intensity  and 
OTer  fl  larger  area  than  at  any  previnns  time.  In  three  other  cases 
tfae  fnrtioii  t>oiiud,  after  gi'adually  diminishing  in  intensity  and  area, 
Icraine  4uddi-nly  reinforce*! ;  and  in  two  others  a  similar  diminution 
»od  increase  of  the  frolttnunt  took  place  but  to  a  comparatively 
1  degree. 

ITuJinal  dying  away  of  tlie.  Frictmi  Soinul. — The  friction  sound 

■      variety  in  diH'erent  cases  just  before  the  time  of  its 

it  any  other  period  of  it;*  existence. 

lu  a  very  bniall  number  of  the  e4ises  (4  in  4:3)  the  lYiction  sound, 

lull  plaj,  suddenly'  disappeaied ;  (2)  in  two-tifths  of  them  (16  in 
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43)  the  frotinprnt,  after  being  more  or  les3  loud  up  to  a  certain  date, 
rapidly  declined,  nnd  vanished  in  one  or  two  days ;  (3)  in  a  fifth  of  them 
(8  ill  43)  the  decHne  of  tl»e  friction  sound  was  gradual ;  (4)  and  in 
tM-o-fifths  of  them  (10  in  43)  the  ordinary  rubbing  sound  gave  pl«c« 
towards  the  end  of  the  case  to  a  friction  murmur  sometimes  double, 
and  increased  by  pressure  (8),  sometimes  double  and  excited  by  prea* 
sure  (5),  sometimes  single  and  systolic  and  intensified  by  pressiire  (2), 
and  in  one  case  a  single  friction  murmur  M'aa  excited  by  pressure. 

4.  Cases  in  which  the  ordinary  Fiicfion  Sound  gavt  }}lac^  to  a  Fridio* 
Mnrvivr  fcncards  the  etrd  of  the  attack. — In  fifteen  patients,  and  p055il)ly 
in  a  sixteeiilb,  a  friction  murmur  was  audible  in  lieu  of  the  oniiuwy 
friction  sound  towards  the  t^nd  of  the  atUifk  of  ]>erifarditia. 

We  have  already  seen  that  in  a  certain  number  of  cases,  at  the  be- 
ginning of  the  nltaok,  the  ordiuarj'  friction  sound  was  preceded  by  a 
friction  munnur:  and  that  in  one  remarkable  case  a  friction  murmur 
prevailed  throughout  the  vhole  course  of  the  disease  to  the  exclusiim 
of  the  usual  rubbing  sound.  I  would  here  refer  to  what  has  already 
been  said  as  to  the  friction  murmur  as  it  was  observed  during  tba 
beginning  of  the  attack,  at  pages  345-348. 

In  one  case  a  s3'stolic  friction  munnur  audible  on  malcing  pressure, 
and  in  another  case  a  systolic  friction  mifnimr  increased  by  prcssi 
was  respectively  the  final  sign  of  pericarditis. 

In  six  cases  a  double  friction  murmur  was  audible  on  pressumi 
towards  the  close  of  the  aftection.     One  of  the  cases  of  this  group  (47,! 
see  p.  318).  a  servant  girl  aged  20.  presented  on  the  seventh  ilay,  when] 
the  effusion  was  at  its  height,  nn  extension  of  the  frotteintitt^  whel 
there  was  a  double  grating  friction  sound.     On  the  eleventh,  wht 
the  eflusion  was  declining,  there  was  a  feeble  ranrmur-lilce  frictiol 
sound  over  the  ri*iht  auricle,  to  the  right  of  the  lower  sternum;  ai 
later  in  the   day   the    heart   sounds  were   natural   over    the   lowi 
sternum,  but   ]tressure   brought  out  a  double  friction   murmur  m 
quile  rliythmiciLl  with  the  sniintis   fff  the  heart.     A  systolic  fricli* 
sound   was   audilile  over  tlie  left  fifth  cartilage.     On  the  fourteen! 
day  a  faint  double  murmur  was  still  excited  by  pressure  over  the  low* 
sternum.    This   was  the  last   day   of  undoubted  pericardial  frict 
sound,  but  on  the  eighteenth  day  a   double  grating  friction  soui 
burst  out  on  pressure  at  the  eud  of  a  deep  breath,  that  was  probablj 
pleuritic. 

In  several  of  these  cases  a  friction  munnur  cither  prevailed  ov< 
the  right  ventricle  during  the  early  stages,  or  was  limited  to  cei 
favourite  spots,  such  as  the  right  auricle,  when  the  friction  sound 
at  its  height.     I^ater,  the  friction  murmur  gi-adually  agiuu  develoi 
ibjelf  as  the  harsher  friction  sounds  became  softened,  and  at  leng, 
spread  itself  over  the  heart.     Soon,  however,  this  disappeared  as 
constant  sound,  but  f(jr  one  or  two  final  days  of  the  disease  it  coiiU 
be  again  awakened  by  making  pressure  over  tlie  right  veutride.  Sevei 
of  these  cases  ended  with  a  double  friction  munnur  that  was  intensitied 
by  pressura 
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In  addition  to  theso  cases  in  which  the  friction  miinnur  prevailed 
exclusively  towanls  the  termination  of  llie  disease,  thpre  were  otherR 
ia  which,  while  the  friction  sound  was  harsh,  and  even  creaking  or 
grating  over  ihe  focus  of  its  greatest  intensity,  it  was  yet  so  totied  down 
towards  thu  lower  margins  of  the  area  of  rubbing  sound,  eajwioially  at 
and  below  the  ensiform  curtilage,  that  a  double  friction  murmur  was 
audildc  there,  when  a  loud  double  grating  noise  was  heard  over  the 
right  ventricle.  In  some  of  the  cases  also,  when  a  creaking,  or  grating. 
or  rasping  sound  prevailed  with  a  thrill  over  the  right  ventricle,  a 
double  friction  murmur  wis  audible  over  the  right  auricle.  Here  the 
8tonny  noises  prevailed  over  the  forcible  ventricles,  and  the  soft  mur- 
muring sounds  over  the  passive  auricle. 

The  occurrence  of  a  creaking,  giating,  or  harsh  friction  sound 
dep»n)d5  on  the  force  with  which  the  heart  contracts  and  presses 
against  the  cartilages  and  sternum,  and  on  the  rougluiess  of  the  lymph- 
covcTed  rubbing  surfaces ;  the  creaking  sound  being  mainly  excited 
by  pressure,  the  grating  noise  by  the  roughness  of  the  two  surfaces 
when  the  oue  nibs  actively  upon  the  other.  The  friction  murmur,  on 
Ihe  other  hand,  is  due  t-o  the  gentle  or  restrained  movements  of  the 
iKrart,  and  the  comparative  smoothness  of  the  nibbing  surfaces  oil 
over  the  heart,  that  occur  towards  the  end  of  the  attack.  It  may 
also  be  present  in  its  softest  and  most  murmur-like  tones  over  the 
coiPpamtively  smooth  and  feeble  right  auricle,  and  below  the  heart 
;r  the  epigastrium,  when  the  attack  is  at  its  height,  and  is  spcak- 
__  with  the  greatest  harshness  and  noise  over  the  moi*e  vigorous 
pftrt5  of  the  organ ;  and  when  the  harsh  friction  sound  is  evidently 
9oft4fned  and  rondeitjd  murmur-like  during  its  tnmsmisaion  through 
the  fluid  intervening  between  the  seat  of  active  friction,  and  the 
iparatively  distant  surface  of  the  chest  over  the  right  auricle  or 
epigastrium. 
'J  have  already  given  the  distinctions  between  the  friction  murmur 
Rfwl  the  valvular  murmur  when  inquiring  into  the  occurrence  of  the 
1  during  the  first  Mush  of  the  afl'eciion.  The  ndes  that  apply 
distinction  of  the  friction  murmur  during  the  early  period  of  tlie 
attack  apply  also  to  its  distinction  during  the  later  period.  These 
rules  have  been  ali'eady  given  at  pages  346-iH48,  but  the  fnllowini;  is  a 
r^^H7Ji^  of  the  more  important  distinctions  between  the  friction  muiinur 
the  val\~ular  murmur: — 
'he  friction  nmrmur  is  not  rhythmical  with  the  natural  heart- 
ids,  but  the  two  sounds  are  heard  side  by  side  ;  the  valve  murmur 
ijthmical  with  the  natural  heart-sounds,  and  the  two  sounds  are 
»rfect  unison.  Tlie  friction  murmur  does  not  begin  with  an  accent 
lock,  but  is  of  equal  tone  throughout ;  tbe  valvular  murmur  begins 
an  accent  or  shock,  the  accent  or  shock  of  th»*  corresponding  fu^t 
id  sound  which  ser\'es  as  the  starting-jKiiut  for  the  muniiuv. 
:tion  murmur  is  greatly  intensified,  and  is  often  altere<l  in  tone 
prcBSuro ;  tlie  valvulpr  murmur  is  brought  nearer  to  the  car  by 
mrv  but  is  not  altered  in  tone. 
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There  are  certain  differences  between  the  earlj  and  the  late  ftii^oa 
niunuur,  although  their  characters  in  the  main  correspond. 

In  situation  the  early  and  late  friction  murmnra  for  the  moafc  pnt 
correspond,  being  generaUy  seated  over  the  base  or  body  of  the  nijit 
ventricle.  The  early  friction  murmnr  was  situated  to  tiie  left  of  tiM 
sternum  in  six  cases  (6  in  8),  in  four  of  which  it  was  also  heard  over 
the  sternum ;  and  it  was  present  over  the  sternum  alone  in' two  csiei 
(2  in  8).  The  late  Motion  murmur  was  audible  over  the  atenwa 
alone  in  four  cases;  over  that  bone  and  to  the  left  of  it  in  five ;  tote 
left  of  the  sternum  alone  in  four ;  and  to  the  right  of  the  sternum  in  teas 
oases,  including  one  case  in  which  it  was  also  audible  to  the  left  of  the 
sternum.  From  these  figures  it  would  appear  that  the  eazty  finotini 
murmur  is  always  situflSed  over  the  right  ventricle ;  bat  that  while 
the  late  friction  murmur  is  present  over  the  right  ventride  in  sen 
eighths  of  the  cases,  it  is  audible  over  the  right  auricle  in  ona-fifUi  of 
the  cases. 

The  late  friction  murmur  is  smoother  and  more  equal  in  tone;  bk 
prolonged ;  less  rustling  and  more  murmur-like;  more  alike  in  tone  and 
intenaity  during  the  systole  and  the  diastole ;  varies  lees  from  di^  to 
day ;  and  lasts  much  longer  than  the  early  friction  murmur.  FreasiiR 
intensifies  both  of  them  and  often  modifies  their  tone,  but  I  think  that 
the  early  friction  murmur  is  more  frequently  converted  by  preaaim 
into  a  true  rubbing  sound  than  the  late  friction  murmur. 

The  complication  of  a  co-existing  aortic  murmur  with  the  frictioa 
murmur  is  more  frequent  during  the  late  than  the  early  period  of  the 
affection. 

The  CHARA.CTER  AifD  TESTS  OF  Pericabdial  Friction  Sound. 

I  shall,  before  concluding  the  subject  of  pericardial  friction  sound, 
briefly  consider  the  characteristic  nature  and  tests  of  that  sound,  in- 
cluding its  character  and  rhythm ;  its  position  and  extent ;  the  influence 
exercised  over  it  by  respiration ;  its  variation  fi*om  day  to  day  in  cha- 
racter, intensity,  rhythm,  position  and  extent ;  and  finally,  the  efiect 
upon  it  of  external  pressure  over  the  region  of  the  pericardium  during 
pericarditis,  or  the  pressure  teat  of  friction  soimd. 

Character  of  the  Pericardial  Friction  Sound. — ^The  friction  sound 
when  in  full  play,  and  of  its  usual  to-and-fro  character,  speaks  for  itsell 
I  have  already  illustrated,  in  the  preceding  pages,  the  clinical  histoTy 
of  the  forms  and  variations,  the  growth,  ripening,  and  decline  of  the 
friction  sound.  When  the  friction  sound  is  smooth  and  soft^  almost 
resembling  a  murmur,  or  when  a  friction  murmur  is  present,  the  sound 
no  longer  declares  itself,  from  its  very  nature,  to  be  of  a  rubbing  quality, 
and  requires  for  its  distinction  that  other  points  shall  be  considered 
besides  the  tone,  nature,  and  to-and-fro  quality  of  the  sound.  The 
clinical  history  and  distinguishing  chai*Hcters  of  the  friction  murmur 
during  the  early  advance  and  the  late  decline  of  the  attack  of  peri- 
carditis have  been  given  respectively  at  pages  345  and  387. 
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Rhythm  of  ike  Friction  SoiituL—Iu  a  large  proportion  of  my 
it  "was  noticed  that  when  the  IViction  sound  was  not  of  it-:*  com- 
!y  developed  to-and-fro  atid  ndiliinj^charjicter,  that  is,  during  both 
iheaiivance  and  the  decline  of  the  peiicuixlitis,  ti»e  hejilthy  sounds  of 
llie  heart,  were  heard  along  with  the  dnnhle  or  single  friction  sound. 
Tb«  uatHral  sounds  of  the  licart  and  the  friction  suuuJs  were  never 
Hrldetl  or  incorporated  togetlier,  luit  were  each  of  tlieni  heard  .separately, 
|B^  »o  to  speak,  side  by  bide.  Tliey  did  not  seem  to  begin  or  end 
^Bttier ;  unil  aitliough  they  were  both  sounding  at  the  same  time,  they 
^Bippeared  to  be  completely  separate  and  apart.  They  were  not, 
^Blfore.  rhythmical  witli  uiich  other.  That  tlie  natural  henrt  sounds 
^Ki  play  within  the  period  of  llie  to-and-fro  friction  souihI  is  evi- 
^K  fur  when  that  sound  becomes  suHiciently  loud  anrl  contiunoiis, 
^Vhrtln-r  by  the  natural  advance  of  the  disease,  or  by  pressure  made 
,  frinn  without,  the  sounds  of  the  heart  are  overwhelmed,  being  masked 
I  by  the  predon)iuant  rubbing  noises, 

~~'  >n  the  to-and-fro  friction  sound  is  loud,  harsh,  and  in  full  play, 

^alolic  and  diastolic  sounds  being  equal  in  duratiun — tliough 

in  louduess,  the  systolic  sound  being  tlie  loudf-r— each  sound 

almost  to  fill  up  its  respective  space,  leaving  two  very  sliort 

['Intervals  of  silence  between  the  two  sounds.     These  two  friction  sounds 

wrer  begin  with  an  accent  or  shock,  but  they  commence,  continue, 

indend  as  a  rule  with  tlie  same  tone  througliout.     In  these  respects 

tbev  differ  from  the  natural  heart  sounds.    Tlie  (irat  sound  always  en<is 

in  u  shfM'k,  followed  by  a  short  but  definite  space  between  itself  and 

'id  sound;  and  the  second  sound  consists  in  a  short  sliock, 

by  a  prolonged  space  between  itself  and  the  tirst  sound.     The 

nirmur  always  bc^iis  with  a  shock  or  accent,  the  shock  of  the 

...ud,  and  the  murmur  tills  up  the  space  more  or  less  completely 

reen  that  shock  and  the  second  sound.     The  diastolic  aortic  raur- 

aUo  commences  with  a  shock  or  accent,  the  sliock  of  tlie  second 

and  it  usually  fills  up  the  space  but  not  always  completely, 

reen  that  shock  and  the  first  sound.     The  ab.sence  of  a  commenc- 

lock  or  accent  from  the  friction  sound  or  friction  munnur  and 

preeence  of  a    commencing   shock   or  accent    with   the   valve 

lurs  distinguish  those  two  classes  of  sounds  from  each  other. 

fin*t  contraction  of  the  veutricltjs  precedes  by  an  appn*ciable 

flow  of  bloml  from  them  into  the  gi'eat  arteries  ;  and  afti^i-  that 

iceased,  the  exterior  of  the  heart  is  still  in  motion.     The  play 

BTirfaC4.'  of  the  heart  against  that  of  the  pericardium  therefore  pre- 

, accompanies, and  follows  the  natural  first  sound  of  the  heart,  and 

les  and  accompanies  the  coinciding  valvular  munnur  if  present. 

Jirtun;  of  the  aortic  valve  precedes  the  second  sound  by  the  tenth 

tvolution  of  the  heart's  action.    The  diastolic  fn»ttement  therefore 

ipveoedee  and  follows  the  secon<1  sound  ;  aiiil  occompaniea  a  diastolic 

if  prest^nt,  throughout  its  wliole  ixM-iod.    The  friction  sound 

le  by  the  moving  exterior  of  the  hejirt,  is  in  relation  to  the 
keait  eonndfl  and  the  valvular  murmur,  which  spring  from  the 
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interior  of  the  ]ieiu*t,  aa  if  it  were  made,  so  to  speak,  by  an  instrument 
playing  outside  the  room,  while  they  are  made  as  if  by  an  instrument 
playint;  insiile  the  rnoin.  Tlie  friction  sound  Ls  therefore  a  surface 
uoii^e,  working'  apart  from,  aud  uften  over-riding  the  healthy  heart 
sounds  and  the  valvular  muruiuvs.  The  healthy  heart  sounds  aud  the 
valvular  murniui's  are,  on  the  other  hand,  internal  noises  made  siniul. 
taneoualyand  by  the  same  parts,  and  playing  together  inseparably  and 
iu  unison. 

Wlieii  listening  to  the  two  sounds,  the  frictional  and  the  natuml 
heart  sounds,  playing  together  but  not  in  concert  or  unison,  I  have 
found  it  very  dilhcult  to  say  whether  the  systolic  friction  sound  com- 
menced before  the  first  sound  of  the  heart  or  not  For  the  reasoitf 
just  ^iven,  however,  aud  that  a  considerable  space  of  time  inteirenei 
between  the  be^^inning  of  the  systole  and  \l^  final  shock,  amountinj; 
to  about  two-filths  of  the  healthy  revolution  of  the  heart's  action,  it 
is  eviilent  that  the  coniiuencunieiit  of  the  systolic  friction  sound  mudt 
precede  the  fiual  shock  of  the  tii^t  sound.  Iu  one  case  I  heard  a  short, 
brush  at  the  bei^iuuiu^  of  the  systole,  and  this  no  doubt  represents 
natural  be^iimint;  of  the  prolon;:;ed  systolic  friction  sound.  As  a  nils 
the  systolic  friction  sound  is  of  equal  tone  throughout,  whether  it  it 
creaking,  grating,  rubbing,  or  rustling;  but  in  one  instance  that  sound 
became  suddenly  less  loud  about  the  middle  of  its  course,  and  Te- 
niained  so  to  the  end  of  the  systole,  the  second  half  of  the  sound  beinif 
weaker  than  its  first  half. 

In  one  iustnnce  a  systolic  brush,  excited  by  pressure,  occupied 
latter  two-thirds  of  the  systole  ;  in  another  a  systolic  whifl*  excit^  byj 
pressure,  extended  into  the  diastolic  period  ;  and  in  a  third,  a  doubl 
brush  was  excited  by  pressure,  the  systolic  being  the  longer,  and  each 
brush  occupied  a  part  of  the  systole  and  apart  of  the  diastole.  I  «tat« 
tliese  signs  as  I  heard  them,  but  cannot  account  for  them. 

The  diastolic  friction  sound  presents  much  greater  variety  in  chi 
meter  ami  rliythm  than  the  systolic  frietiim  sound.     While  the  s 
tolic  sound  is  usually  continuous  through  the  whole  of  its  proper  peri 
tliH  diastolic  friction  sound  is  often  of  short  duration  ;  when  it  is, 
believe,  usually  present  about  the  beginning  of  the  diastole,  aud  when 
m !(:oni()anics  but  is  sejtaiute  fmni  Ihe  natural  second  sound  :  in  ODi 
iuatauee.  howevt:r,  the  natural  second  sound  was  followed  by  a  diiistoli 
graze.     Sometimes  there  was  a  double  graze  or  rub  during  the  diastole 
when  the  entire  friction  sound  resembled  the  noise  made  by  sharpe 
ing  a  scythe,  having  one  forward  or  systolic,  and  two  backward  or 
diastolic  strokes.     AVhen  the  friction  sound  was  to-and-fro,  the  second 
sound  appeared  generally  to  be  equul  in  duration,  but  not  iu  loudness, 
to  the  first.     When  a  creaking  sound  was  present  it  was  mostly  limltetl 
to  the  systole  :  tins  was  not  so,  however,  with  the  gmting  uoise,  which 
was  usually  a  double  .sound. 

The  diastolic  sound  was  usually  equal  in  intensity  and  length  to  t 
Bystolic  over  the  right  auricle,  both  sounds  l>eingin  all  but  one  ins 
soft  in  character.     This  double  soft  to-and-fro  sound  over  the  riji 
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snricle  was  evidently  transmitted,  softened  durmg  its  transit,  from  the 
load  speaking  right  ventricle,  through  the  fluid,  to  the  cartihiges  in 
Croat  of  the  ri^dit  auricle. 

The  diastolic  friction  sound  was  often  absent,  and,  relatively  to  the 
systolic  frictiou  sound,  was  always  short  and  feeble  over  the  apex.  In 
more  than  one  iustauce,  in  adults,  the  diastolic  friction  sound  at  the 
apex  appeared  to  have  in  it  a  peculiar  twist. 

lUgpircUiofi  exercised  in  many  of  my  cases  a  definite  and  speakiug 
iut!uence  npon  the  area,  and  in  a  few  of  them  upon  the  intensity  of 
ibe  friction  sound.  The  friction  sound  became  more  loud  or  hai-ah  in 
three  caAes  during  expiration,  and  in  four  duriujj;  inspiration ;  and  in 
one  the  frotteincut  disappeared  at  the  end  of  a  deep  breath. 

Tlie  area  of  the  friction  sound  increased  below  duritig  inspiration  in 
a  large  number  of  cases,  or  thirty -one,  while  in  a  much  smaller  number 
of  instances,  or  eight,  it  increased  above  during  expinition. 

Tfu  Frklioti  Sou/id  varied  in  cliaractev,  intensity,  rhythm,  and  posi- 

from  day  to  day.    The  clinical  history  contained  in  the  previous 

of  the  frictiou  sounds  during  pericarditis  is  pervaded  throughout 

ristances  of  the  great  daily  vaiiubiiity  of  the  friction  sound  in  all 

i.iU«jns.     This  changing  condiliun  of  the  friction  sound  during 

tiie  successive  phases  of  the  disease  is  one  of  the  impoitaut  characteristic 

&Atures  of  that  sound.     This  feature  has  been  already  abundantly 

Uiostnted. 

PotUion  and  Extent  of  the  Pericardial  Friction  Soun^L — Dr.  Stokes^ 
in  1834  stated  that  the  friction  sounds  in  pericarditis  are  audible 
fuemUy  only  over  the  region  of  the  heart.  I  stated  independently, 
n  lft43,  that  1  iiad  never  heard  the  friction  sounds  i>eyond  the  regiiui 
of  ihc  heart.*  We  have  seen  in  the  previous  pagea  that  during  the 
•dv&noe  of  the  effusion,  and  usually  during  its  acme,  the  friction  sound 
t»  limited  to  the  region  of  the  heart,  but  that  in  certain  cases  with  a 
thrill,  the  friction  sounds  spread  during  the  acme  from  the  scat  of  the 
tlinll  as  from  a  focus,  in  all  directions,  over  the  front  of  the  chest,  and 
t^iKJaliy  dowuwanU. 

During  the  period  of  the  decline  of  the  effusion,  the  friction  sound,  as 

»e  have  seen,  also  often  extends  beyond  the  region  of  the  heail,,  over 

front  of  the  chest,  and  especially  downwards  to  the  seventh  and 

th,  and  even  the  ninth  cartilages  (see  pp.  376,  380).     The  various 

in  the  ai'ea  of  the  friction  sound  are  given  in  the  previous 

i  ftnd  to  those  I  refer  for  the  more  extended  study  of  this  subject. 

IKisitiun,  limitation,  and  extension  of  the  pericanlial  frictiim 

supply  characteristic   differences   between  pericardial   frictiou 

and  endocardial  murmurs. 


fiffct  of  l^resBure  with  the  Stethoscope  over  the  region  of  tht 
•ring  Pericftrditis  on  the  Friction  Sound  ;  or  the  Pressure 
'iUi», — I  called  attention  iu  1843,  in  my  paper  ou  the 

■  DabUn  Jotimal.  ir.  40. 

*  Siltuticm  of  tho  Internal  Orgniis.     Pror.  Med.  Timoi.,  xii.  52. 
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Bituation  of  the  internal  oi^pjaiis,'  to  the  eCTect  of  i)res8ure  mafle  with  the 
stethriscripe  over  the  re<»ioii  of  thr  jmrieaniium  in  rheuinatio  pericarditiSj 
in  inLeusifjin^  or  eveu  bringing  iiiiu  play  a  pericardial  friction  &ouu(L 
Since  then  Dr.  Walshe — who,  in  the  British  and  Foreit/n  Medical 
Review,  very  kindly  reviewed  my  paper  just  referred  to,  9(v>n  after  its 
publicatioTi,  and  Dr.  Stoker,  independently  observed  tins  sif^i.  Tliia 
elFect  of  pressure  is  tlius  s]x>keii  of  by  Friedrich.  "  Selir  bmucbhar 
is  das  von  Sil>8on,  AValshe^  nnd  Stokes,  angegebene  Zeichen,  da* 
namlich  Reibungs  geriiusche  bei  Druck  mit  dem  stethoskop  stiirte 
M-erdf-n,  was  allerdings  Endocar<lialo  GcrJiusche  niclit  thun."* 

Tlie  pleasure  test  shows  itaelf  in  two  ways,  (I),  when  pi-essnre  over 
tlie  region  of  the  heart  elicits  a  friction  sound  tliat  Wiis  previously 
absent ;  and  the  otber,  (II.),  when  pressure  made  over  the  seat  of  a  fric- 
tion somut  intensities,  changes,  or  niodities  that  sound. 

I.  Injhwnr.c  of  Frfssure  over  the  irt/hn  of  the  Heart  in  GJxUing  a 
Friciion  Smind  7w(  previously  audihh  (see  Table  I.  at  p.  328). — Pres- 
sure made  with  the  stethoscope  over  the  region  of  the  heart  elicited  a 
friction  sound  not  otherwise  audible  in  twenty-nine  of  the  fi)riy-four 
cases  that  are  included  in  the  tablna  of  cases  of  fM^ricaniitis  given  at 
pages  ?^13 — 327,  and  in  the  special  Table  at  page  328.  in  all  of  wbi'^h 
cases  tlie  acme  of  the  ]>ericai"dial  effusion  was  observed.  As  migM 
be  ex]:K?cted,  it  was  usually  (1)  during  the  period  of  the  commencement 
of  the  attack  or  (2)  that  of  its  decline  that  this  sign  was  oleervcJ; 
nnd  a  friction  sound  otlierwise  latent  was  also  thus  brought  into  play 
by  pressure  (3)  at  the  time  of  the  acme  of  the  effusion  in  four  ptitiouls 
whose  cases  have  already  been  touched  upon  at  page  359,  and  in  ow 
cjise  during  a  second  acme  of  the  effusion. 

1.  Friefioji  Sound  excikd  by  Pressure  during/  tlu  Oiiftet  and  early per^^ 
of  the  aitnrk  of  PcricardiHs. — In  eight  cases,  as  lias  just  l;een  stateiU 
the  nttaek  of  pericarditis  first  declared  itself  by  a  friction  sound  inducwi 
by  pre'^sure  over  the  region  of  the  heart.     As  a  rule  this  sound, 
awakened,  was  smooth  in  character.     In  three  inst-ances  itapjwared 
a  single  or  double  friction  murmur,  in  one  as  a  >vhiff,  and  in  oncw^ 
soft  to-and-fro  sound.     In  the  other  three  cases,  however,  the  rubbiug 
sound  was  more  marked,  being  harsh  and  systolic  in  one,  of  a  winnow- 
ing character  in  another,  and  creaking,  in  the  third  of  those  cftses^, 
In  three  of  these  eight  cases,  pressure  was  required  to  bring  out  lb*j 
frictiou  sound  over  the  right  ventricle  during   the   advance  of  tbflJ 
effusion.     The  frictiou  soiind  waa  excited  by  jiressure  nuule,  in  six  casts 
over  tiie  sternum,  in  one  over  the  friuTth  cartilage,  and  in  one  ov«ri 
the  heart.     As  a  rule  the  spontaneous  friction  sound  partook  sow<H 
what  of  the  character  of  the  friction  sound  previously  genemted  bvj 
pressure.     Thus  it  was  cniaking  in  tlie  case  in  wliich  it  was  originallj] 
ci'eaking ;  harsh  in  one  of  those  (23)  in  which  it  was  harsh ;  to-and-frti 
in  that  in  which  it  was  to-and-fro  (56),  rather  sn)o.»th  in  the  piitit*u<j 
(28)   with  a  systolic  friction  murmur ;  and  a  ilouble  friction  miuiuu^ 

*  Prov.  Mi'4].  TrnnH.,  xil  ri40.  ^^| 

^  '  Friedrich,  Dio  Knuik}icitou  dcs  Herzenn.  pagr  239.  ^^H 


prevailed  through  the  long  history  of  the  fatal  case  (49),  in  which  a 
double  friction  murmur  was  orirrjiially  aroused  by  pressure. 

The  acme  of  the  pericanlial  eft'usion  usually  occurred  in  these  casear 
very  soon  after  the  first  appearance  of  the  excited  friction  sound,  or 

torn  the  first  to  the  third  day,  in  six  of  the  eight  cases, 
is.  The  four  cases  in  which  a  friction  sound,  othenvise  absent,  was 
icited  by  pressure  during  the  acme  of  the  tlisease  have  been  already 
cousidere<i  under  their  proper  lieading  at  page  359. 

3.  Frutioii  smaid  excited  by  Pressure  durint^  the  decline  of  (he:  rfftision 
into  Uu  pericardium  ;  antl  during  the  dying  away  of  thcaitnck. — In  the 
great  majority  of  the  cases  in  wliicli  pressure  was  required  to  elicit  the 
friction  sound  during  the  period  of  the  decline  of  the  pericardial  eflusion, 
this  sign  was  a  prelude  to  the  dying  away  of  the  friction  sound.  Thus 
in  nineteen  of  the  twenty-four  cases  that  belong  to  this  class  the  frulte- 
ment  never  again  appeared  as  an  independent  sound;  andtlie  attack 
of  pericanlitis  was  coming  to  an  end.  In  three  of  the  cases  the 
frictiou  sound,  after  being  for  a  time  only  audihle  when  excited  by 
pressure,  reappeared  for  from  five  to  ten  days  as  an  independent 
to-and-fro  sound.  There  was  a  complete  suspension  of  the  friction 
wund  in  connection  with  extreme  general  illness  in  two  of  these 
cases  (45),  and  the  return  dF  the  spontaneous  frictiim  sound  was  in  both 
of  them  a^iSociated  with  improvement  of  health,  and  was  preceded  by 
the  oppearance  of  a  pressure  friction  sound. 
Tl»e  friction  sound  became  inaudilde  except  on  pressure  in  nearly 
•half  of  the  ca^es  under  examination  during  the  first  four  days 
sr  the  acme  of  pericardial  ctlusion  flL  in  24);  and  in  more  than 
'half  of  them  this  sign  came  into  play  from  five  to  twenty-one  days 
the  occurrence  of  the  acme  (Ki  in  24). 
iThc  cimrocter  of  tlie  spontaneous  friction  sound  last  observed  before 
prpjisure  friction  sound  was  called  forth  was,  with  few  exceptions, 
idcdly  of  u  subdued  tojie. 

lower  two-thinls  of  the  sternum  was  the  favourite  seat  of  the 

friction  sound  which  was  heanl  in  eleven  of  the  coses  over 

bone,  including  two  in  whicli  it  was  heard  over  the  ensiform 

tilage.     In  seven  of  the  cases  the  rubbing  sound  was  excited  by 

lure  over  the  cartilnges  from  the  third  to  the  fifth,  in  one  otlier 

mce  over  the  second  space,  and  in  one  over  the  fourth  space. 

theae  canea  the  pressure  friction  sound  was  heard  over  the 

one  ca.se,  the  right  ventricle  in  three,  and  the  apex  in  three. 

Infu/'nce  of  Prefigure  over  the  Region  of  the  Heart  in  inteihs^i fifing 

'nWroH  Souiul  already  present  (see  Table  II.  page  328). —  Tressure 

Jrciswl  a  marked  iuHuence  on  the  friction  sound  in  all  liut  one  ol 

forty-four  cases  under  inquiry,  and  in  tliat  single  exce)*tion  tb«  ro 

mention  of  the  employment  of  pressure  over  the  region  of  tlio 

;  during  the  att^ick   of  pericarditis.     IVesaure,  therefore,  as  a 

laa  of  diagnosis,  and  of  illustrating  the  clinical  conditions  of  tlie 

^■^Boond  in  pericarditi.s  is  essentially  interwoven  into  ever}-  part 

^■t  has  gone  before  in  relation  to  friction  sound  in  thnt  nMer-tion  ; 
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and  one  part  has  been  devoteU  to  the  study  of  cases  in  which  a  soft 
friction  sound  audible  over  the  heart  at  the  time  of  the  acme  of  the 
eft'usiou  into  the  pericardium,  was  convei'ted  by  pressure  into  a  hai'sh  ^ 
rubbing'  uoise   (see  page  359).     It  is  not,  therefore,  needful  to  giveH 
here  again  in  a  detached  form  what  has  already  appeared  distributed 
Uitlurally  through  the  preceding  pages. 

In  four  instances  or  observations,  an  endocardial  niunuur  was  masked 
on  pressure  by  the  occurrence  of  a  friction  moruiur  or  friction  sound*, 
A  friction  murmur  was  modified  by  pressure  in  fifteen  instances ; 
systolic  murmur  being  intensitied  (in  3),  rendered  double  (in  1),  or' 
Lransformed  into  a  double  friction  sound  (in  1),  by  the  employment 
of  pressure  ;  and  by  the  same  means  a  double  friction  murmur  was 
intensified  in  live  and  converted  into  a  double  friction  sound  in  four 
instances.     In   a  few  instances   (3)  a    friction   sound    resembling  & 
murmur  acijuii'ed  its  complete  frictional  character  by  pressure;  and 
in   a  greater  number  a  systolic  friction  sound  was  thus  Intensified 
(in  4),  or  rendered  double  (in  5).     An  oi-diuary  friction  sound  usually 
double,  sometimes  soft  or  grazing  (in  IfcJ),  sometimes  of  the    usual 
to-and-fro  character  (in  38),  sometimes  harsh  (in  18),  was  intensified, 
or  altered  in  tone,  or  rendered  more  harsh  in  seventy-four  instances       i 
or  observations.     As  a  rule  a  succession  of  observations  was  mado^f 
upon   each  case,  and   tlio  same  patient  ofLon  reappears  again  and  ^ 
again  under  the  varying  phases  of  the  friction  sound,  and   of  the 
influence  of  pressure  upon  tliat  sound. 

I  have  not,  as  a  rule,  ilhuitr:ited  in  this  summary  the  various  traus- 
formations  that  the  friction  sontid  may  undergo  under  the  touch  of 
pressure  ;  but  those  two  remarkable  noises,  the  grating  and  the 
creaking  friction  noises^  have  been  separately  analysed,  and  all  the 
instances  in  which  either  of  those  sounds  replaced  another  character 
of  friction  sound,  or  was  strengthened  by  pi'eesme,  are  given  in  tLe 
summary  at  page  328,  and  in  this  place. 


lyPLUENCK  OF  PRESSURE  IN   INTKNSIFYINO  A  PERICAKDIAL  FUICTIOH 

SOt'NI).— (.'tfft(i«H<-i//rtmi  p.  328. 
Friction  Sound  rendered  Creaking  by  Frr^sure. 
I  R}'Btulk-rrlctlimHouu(lreii*l«rr<lnlmt>«tcrrAk[nt{l(^prvMnra.  91,  ftcmfr,  Snl  apwe 


1*;  prvMni 
St'ft  Ui'iiblu  r^k-tluu  avuu'l  iboUuwi  mtiniiur)  auwMt  cmklng  oa  iireMiun  9^ 

Doable  friction  soan^l  rcndereU  almost  crraking  by  prcMuro,  0,  actna,  srd  >|aa^ 
40,  acme,  st>,  after  «caie.  I'.'S,  iiuuic? 

Srstolic  blctton  muniiiir  rviidtivd  {.Tfjikfiiu  IfT  i<re«aure  MiutoUc  nibV,  8^  aenh 

4Ui  tart  aj,  3  diyt  lflt*r. 
MiLakal   rrtrlUm   wmiiil,  chnnsrtl  Ut  (.-realt  na  plvMUtr,  3U,  ornie,  Snl  IpMi^  (31^ 

i  ilnyt  IhU't,  tyntiilu-  •ttaIi  |>rtMlucM)  liy  ]>rcaiiuiv}L 
FrieUoti  •oimd  like  ftnuU  )«per  rubbiiiK,  crcakljiif  oo  proMurCt  iM),  iifl«r  »c»f,  SI| 

aumef  double  fiii-Uuii  »ouo<L 
OrAtlng  •ouml  obnngiMl  Ui  vreukiau  br  pnwurv,  45,  aftor  acme. 
Honh  oonblo  bntah,  niplacnl  hj  SowA*  av*k  uu  prrMurv,  SO,  bcfoiv  acuin. 
Frietlon  muiuI  rendered  creAklng  b^  prasaurr,  S^i,  afUr  2bd  acmti,  39,  ditto,  M, 

oeeottU  aomo. 

I  To  and  fro  aoood  partly  creaking,  int-roasod  bj  prtuurc,  40,  anrroctur 
Crtaking  friotlon  I  Crwiklng  ayatoUc  frieUou  aotmd,  incWMWl  by  prcaiturr,  M,  miub,  4a,  aonw,  41, 
■ouiMl  increaaeil    ,         aA«r  acoie. 


FHclinn  HuDud 

re&denMl  almost 

craakiDK  by 

pnasQte. 


PntrMftn  sriiind 

remlcred  crvaklii^ 

by  pniauK. 


by  pteaaurc. 


Srstoll 


creaking  CHctkn  Httiid,  doubts  cnak  gii  iirc«lir», 
UV,  acfflfl  ! 


itb'vw* 
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A  friction  sound  of  intlttinitc  quality  was  lendered  grating  by  pres- 
re  in  six  instances,  and  in  twi>  a  gniting  friction  sound  was  inteu- 
fied  or  rendered  more  liarali  Ity  pressure.  A  creaking  friction  sound 
was  in  an  especial  manner  the  ofl'spring  of  pressure  when  applied  over 
the  seat  of  an  ordinary  friction  sound,  since  in  six  instances  a  frictioa 
aound,  double  in  all  but  one,  was  rendered  almost  creaking  by  pressure, 
•ad  in  twelve  instances,  various  kinds  of  friction  noise,  giating,  harsh, 
smooth,  and  murmuring,  were  transformed  by  pressure  into  a  creaking 
sound ;  while  in  two  otliers,  i)res3ure  converted  a  systolic  creaking 
sound  into  a  double  creaking  sound.  These  eighteen  instances 
occurred  in  fomteen  dififerent  cases.  In  each  of  two  of  these  ])atients 
n  creaking  sound  was  excited  by  pressure  four  different  times  in  the 
vourse  of  the  clinical  history  of  the  case;  showing  a  strong  tendency 
to  the  repeated  recurrence  of  tJiis  sij^n  when  it  has  been  once  excited. 
In  six  cases  a  creaking  friction  sound  was  rendered  more  intense  by 
pressure,  and  only  one  of  these  cases  appears  also  among  tliose  just 
bpoken  of  in  which  an  ordinary  friction  sound  was  converted  by 
pressure  into  a  creaking  sound. 

Although  I  have  only  noticed  in  the  summary  those  two  more  strik- 
ing noises,  the  grating  and  the  creaking,  as  being  excited  by  pressure, 
yet  there  are  many  other  friction  sounds  of  a  definitely  individual 
character  that  are  thus  brought  into  existence.     These  sounds  tlififer 
in  no  essential  respect  from  those  that  are  spontaneously  excited  from 
within  by  the  simple  rubbing  of  the  heart  against  the  pericardium, 
when  their  opposing  surfaces  are  covered  with  roughened  lymph.  Pi-ea* 
sure  over  the  heart  affected  with  pericarditis  excited — either  originally 
or  by  transformation,  among  my  various  cases — a  single  and  a  double 
ction  murmur;  a  whiff;  a  single,  and  more  often  a  double  brush  ; 
tlijig,  grazing,  scraping,  scratcliing,  and  sawing  friction  sounds ;  a 
ttble  sound  like  that  made  by  rubbing  with  san<l-paper ;  and  a  peculiar 
•loublo  sound,  broken  during  the  diastole,  that  brings  to  my  ear  a  noise 
H^e  iliat  made  by  shaipening  a  scythe.     A  to-and-fro  sound  was  not 
ntly  excited  by  pressure.     I  again  and  again  noticed  that 
iiilluenco  of  pressure  the  two  friction  sounds,  and  especially 
Uib  iliftoL'iIic  out*,  became  more  eontinuouti. 

Owing  Lo  the  increased  intensity  and  continuousuess  of  the  friction 
•o^nd  caused  by  pressure  over  the  heart  in  peiicardiUs,  the  natural 
•oantig  of  the  heart  which  were  previously  fiudible  side  l)y  side  with 
tbo  friction  sound,  but  were  not  strictly  rhythmical  with  it,  were 
''*»lutDtly  silenced  under  the  influence  of  pressure. 
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The  Movements  of  Respiration  in  Pemcaeditis. 

In  the  Cases  iBcluded  in  the  following  Table  the  movements  of 
respiration  were  observed  with  the  aid  of  the  chest  measurer. 

TABLE  SHOWING  THE  MOVEMENTS  OF  RESPIRATION  IN 

PERICARDITIS. 


I.— CASBS  IN  WHICH  THE  RESPIRATORY  MOVEMENTS  OF  BOTH  THE  CHEST  AND 
THE  ABDOMEN  WERE  OBSERVED. 

*  XxpjJiKATiov. — TheM  figures  Indicate  the  moTements  of  reapiimtion  in  bondredthi  of  an  InidL 
For  explanation  of  Symbols,  see  page  226. 

16  (See  p.  326).    Female,  aet.  16.    Z^ 


1st  day. 
Friction 
whicr  on  / 
pressQTe, 
pain  left 
Bide. 


Jiib. 

m. 

Ut. 

2nd 

15» 

8.* 

5th 

6 

2. 

9th 

9 

7. 

abdom.   & 

9. 

abd. 

below* 
cartlL  ) 

-10. 

ens. 

4th  d&y. 

Acme  of 

pericardial 

effusion. 


Rib.      Rt.      l/t 


26*    15.  • 
0        5. 

14  6. 
abdom.  6  6. 
abd.  below  \  g 
ens.  cartiL  f 


2ud 
6th 
9th 


6th  day. 
Pain  In 

Kifam. 


R(b.  BL  IJl 
2nd  »•  12.« 
6th  8       S. 

0th  5       6. 

abdm.  3  S. 
abd.  below  V  . 
ens.  oartil  ("*■ 


[Jtib.      BL      VI. 

7th  day.      2nd       15      12.  19th  day. 

Better,      1 5th          6        5.  No 

pericardial  i  9th          0       7.  friction 

effusion       abdom.- 10      3.  sound, 

less.         abd.  below)     g  better, 
ens.  cartiL  J 


Rib,      Rt.      £JL 
2nd         9       7. 
6th  8        S. 

abd.  below  1      . 
ena.  cartil.  f  "" 
abdomen  at)     . 
navel  i 


(abd.  below  ansi* 
S6th  day.  {    form  rartil.     10. 
(abd.  at  narel     15. 


9th  day. 
Acm*-  of 
pcrii'arJial 
effu-sioii, 
less  ))aiii 
hcnrt, 
resp.  52. 


15th  day. 

Friction 
sound 
more 

limited : 
feols 

better. 


36  (See  p.  316). 


Rih.  Rt. 
I'nd  5 

51  h  2 

6th  3 

Pth  7 

atHlm.      6 
abd.  below  \ 
ens.  cartil.) 

nib.  Rt. 
I'lid  ir, 
(ith  4 

IMIi  1-2 

iibd.  belnw  I 
cri!*.  cartil.  i 
iilxl.  at  navel 


(  U'liiw    ens.  1    , 

22nd  day.   !     rartil.         {  ^■ 

Weak.       I  dittu.    doep'.,, 

breath,       )  "^^ 


Iflt  day, 
I*n.  1ft.  siilc. 
ill  a  week. 
No  friction 

sound. 


f  Rih. 
I  iln.l 
6th 
I  Otli 
t-obd. 


10th  day. 
Reap.  48. 


Female,  aet.  20. 

Rib.       Rt. 
'2nd  8 

6th  1 

7th  7 

0th  7 

abdm.     4 


L/l. 
4. 

1. 


4. 
4. 

bel.  ens.  car.  -6. 
alMi.  at  navel    7. 


f  n:h.  lit. 
18th  Hay.  l!nd  14 
Lving  on      tith  7 

riKht  side,  >  yth         10 
(rietion     "^  alMlni.      ;t 
Bound  on       nb«l.  Im-Iow  I 
pressure.      enn.  mirtil.  ( 
'  alxl.  at  navel 


33ni  day.— Below  en«if<irm 
cartilatje,  deep  brtatb,  50. 


5  (See  p.  324).     Female,  at.  15. 


15- -JO. 
3. 


8th  day. 

Acme, 

reap.  54, 

pain  bide 


Rih.        Rt. 
Cth  3 

Oth  y 

nl>d.  Wlow 
ens.  caitil. 


3. 
4. 


12thday. 

Feels 

better, 

Reap.  50. 


Rib.  Rt.  yt. 
2nd  18  12. 
6th         6  S. 

abdm.  S  2. 
aM.    l«lowl 


ens.  cartiL  J 


0. 


abd.  at  narel  0. 


(Rih.       Rt.     IJt. 
2nd     12-2610-15 
6th        ft  r 

do.deep  brwilh  20 
abd.  at  navel    5. 


21  St  d.-iv. 
Better,  as- 


sound. 


87th  day  —Below  ensifonn 
cartilage,  deep  breath.  iK). 


U'th  day. 


Rih. 

2nd 


Bettcrbut  I  6th 


no  friction 
sound. 


Pth 
ab.1. 


IS. 
2. 
2. 
S. 


abd.  U  en&  c,  -  3, 


'  Rih. 
2nd 

reap.  36.  .  ]^^_ 


inil  day, 
Acute. 


Rt. 


hjt. 
7-10. 

4. 

5. 
12. 


4  (See  p.  313.)     Male,  at.  27.     r| 


3rd  day. 
Better. 


Kih.       Rt. 
•2nd  0 

6th  6 

9th 

alxl.  belowi 
•na.  cartil,  I' 


IJt. 


rth  day. 


r  Rib. 

2nd 
'  6th 
I  9th 


Ut 


7. 


abd.  at  naval  aa 
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fttb  dar- 
Acme, 

pAfn  over 
heart 


Bth. 
2nd 
6th 
&th 


18  (See  p.  323).    Female,  »t  18.    ^ 


abd.  below  \ 


ZA 
20. 
6. 
10. 


eas.  cartil. 
Uth  day.— Slight  flrictlon  sound. 


8th  day. 
Pain  in 
cheBt, 
IViction 
■onnd. 


Rib.      RL      LfL 

fBa.      Bt.    14 

2nd        30      20. 

2ttd       30      20. 

6th          6       6. 

6th          6        S. 

9th        Ifi        7. 

11th  day. 

9th        10        7. 

abdm.    -8-2. 

AcmflL 

abd.        6       3. 

abd.  below)      . 
enB.  eartll.  f  "*• 

abd.  below  \     . 
ens.  cartiL  1  "*' 

abd.  at  navel    0. 

^abd.  at  oavel   0. 

7th  day. 

3  days  af- 1  j^ 

Stive  1 22; 

soand.    L 


•th  day.    t  RVb. 

Acme,         2nd 

leiM&ing  >  4th 

piUn  oyer   |  7th 


batrt. 


»tli 


iU. 
30 
10 
9 
0 


8th  day    r 
before     ' 
acme  pain 
in  heart 


19  (See  p.  326.)  Male,  let.  23. 


BX.  Ifl. 

20  20. 

6  &. 

6  7. 


10th  day.  (  Rih.  Bt. 
Improv-      2n'l        25 

iOK,  lesa      6th  9 

Wction  ::  9th  18 
■onnd;  abdm.  12 
lelt  abd.  below  1      , 

pleurisy,   v  ens.  cartil-  /  ' 


Ltt. 
20. 
10. 
10. 
5. 


^ 


(  Rib. 

13th  day.      2nd 

Better,     !  6th 

very  slight  '  9th 

friction    1  alidm 


Bt.  IJt. 
IS  12. 
6       4. 

13       12. 
6      10. 
sound,      i  ab.  b.  ena.  c.     2. 
abd.  at  navel    6. 


26  (See  p.  324).    Male,  set.  25. 


20. 
10. 
10. 
10. 


10th  day. 
Reap.  22, 

better, 
friiitlon 

sound. 


Rt. 

8 

16 


Bib. 

2nd 

6th 

10th  9  9. 
abdm.  26  20, 
abd.  below ) 
ens.  cartil.  f 
abd.  1^  navel   40 


20. 


abd.  at  navel  40. 


49  (See  p.  327).    Male,  set.  17. 


<  7th 
[abdm. 


ZA 
4. 

7. 


n 

Acme^  }  — *Momen  below  ensifurm  cartilage, 


n.- CASES   IN  WHICH  THE  BBSPIRATORY   MOVEMENTS   OF  THE  CENTRE  OF  THE 
ABDOMEN  WERE  0R8ERVED. 

A,—Ca$ei  oUerved—(X)  below  Ot*  En$i/om  CartUage,  and  (2)  at  tJu  2fav«l. 

I         (12th  day,  second  acme        ...  Below  ena  cartiL, -S,  atnavel,  A 

S6  (Seep.  8271    Male,  a-t  17.    T"T  hist  day,  no  firlction  sound 

^^   Isfith  day , 

r4th  day,  acme,  pain  epigast         „ 

84  (Sm  pi  316.)    Male,  u-t  15.  Z^AXisth  day,  after  acioe     „ 

^^''l6th  (lay,  ,,  „ 

M  (8w  p.  316).     Pern.,  let  17.     ^     2nd  day,  acme  t  „ 

;     I  Ist  day,  acme „ 

40  (Seep.  313>    Male,  st  17.     ^   nth  day,  after  acme 

^^    1 15th  day,  fHction  sound         ...        „ 


*12. 
20. 
10. 


12. 


B.—Case$  ohterved  btlow  En^orm  Cartiioi/e. 

Movement  below  ens.  cartIL,- 


i4th  day,  acme  
7th  day,  decline  of  fld 
9th  day,  second  acme 
29tb  day,  well.         Deep  breath 

„„  ,    „  _^    (6th  day,  after  acme       

83  (See  p.  327}    Fem.,  let  21.   ^   {uth  day.  Improving     


M  (Seep.  33A)    Male,  let 


"  TT{ 


(S2nd  day,  clothes  on.  Deep  breath 
iBt  day  before  acme      


Srd  day,  acme 
11th  day,  well 

88  (See  p.  325).     Ftom..  et  22     -»   ii^tb  day.  second  acme 
*  •  ">    I22nd  day,  3rd  acme 

Fem.,  at 


IS  (Bee  p.  310X 
SO  (See  p.  921). 
44a  (See  p.  823), 
13  (See  p  314). 
68  Sec  p.  323). 
U  (See  p.  820). 


in     —^   1 9th  day,  after  acme 
*'•    o-»  lUthday 


Fem.,  mt.  24. 
Male,  ftt  U. 
Fem.,  at  25. 
Male,  mt.  26. 
Ma!<>.  B-t  35. 


— ^    (17th  day,  acme 


25tfa  day 
6th  day,  after  first  acme 
4th  day,  acme,  or  after 


6. 

9. 

110-170. 
-1 

8. 
50, 
16. 

0. 
So. 
-?. 

0. 

1. 
-7. 


17. 
8. 
H>'t  bel.  ens.  cartil.  or  lower,  4. 


"^   5th  day  before  friction  sound   ...  Movement  below  ens.  cartil.'  6. 
7?   8th  day,  no  fHction  sound        ...  „  ,,  "  20. 
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A  SYSTEM  OF  MEDICINE. 


The  movements  of  respiration  were  affected  in  pericarditis  in  three 
different  relations  ;  (1)  those  of  the  ribs  ;  (2)  those  of  the  abdomen  on 
each  side,  just  below  the  eighth  cartilage ;  and  (3)  those  of  the  centra 
of  the  abdomen. 

(1.)  The  respirator}'-  play  of  the  upper  ribs  was  more  than  doubled 
in  extent  in  three-fourths  of  tlie  cases  obsei-ved  (5  in  7).  so  that 
respiration  was  as  a  rule  high.  This  was  due  to  the  arrest  or  restraint 
of  the  action  of  tlie  diaphragm  caused  Ly  the  extensive  inflammation 
of  the  central  tendon  of  the  diaphragm,  where  it  forms  the  floor  of  the 
pericardium. 

In  one  (4)  of  the  two  exceptional  cases,  the  movements  of  the 
second  ribs  were  not  at  all  or  only  slightly  augmented  throughout 
the  whole  period  of  the  iUuess ;  but  in  the  other  case,  in  wliich  the 
respiration  was  gi*eatly  accelerated,  the  action  of  those  ribs,  which 
was  slight  during  the  acme  of  the  allection,  was  much  increased  during 
the  decline  of  the  effusion. 

The  respiratoij  movement  of  the  ribs  on  the  left  side  of  the  chest 
was  less  than  that  of  those  on  its  riglit  side,  as  might  naturally  be 
expected,  in  more  than  one-half  of  the  cases  (o  in  8)  ;  but  in  the 
remaining  three  patients  the  action  of  the  two  sides  was  nearly  equal 
both  during  the  acme  ami  the  decline  of  the  pericarditis.  The  dif- 
ference in  the  movement  of  tlie  two  sides  of  tne  chest  was  not,  as  a 
rule,  limited  to  the  ribs  adjoining  the  pericardium,  but  extended  along 
their  whole  range,  from  the  second  to  the  ninth.  The  study  of  the 
Table  will  sho>v,  however,  that  there  were  some  exceptions  to  the  rule 
that  the  play  of  the  ribs  was  restniined  throughout  on  the  left  side; 
since  in  two  of  the  three  cases  in  which  the  two  sides  of  the  chest 
moved  with  equal  freedom,  the  ninth  left  rib  was  greatly  restrained  fl 
in  its  movements,  ^ 

(2.)  The  lateral  movements  of  the  abdomen  below  the  eighth  carti- 
lages were  greatly  restrained  in  three-fnurihs  c>f  tfie  cases  (6  in  8)  ;  and 
the  respiratory  ]ilay  of  the  left  side  of  tlie  abdomen  was  much  less  thau 
that  of  its  right  side  in  the  same  proportion  of  cases  (iJ  in  8). 

(3.)  The  inspiratory  movement  of  the  abdomen  below  the  ensifonu 
cartilage  wiis  either  reversed  (in  1 2),  arretted  (in  1),  or  restrained  (in  6)j 
in  every  case  of  pericai-ditis  in  which  that  sign  was  observed.  This  is 
at  once  accounted  for  by  the  inflammation,  in  that  disease,  of  the  central 
tendon  of  the  diaphragm  where  it  forms  the  floor  of  tlie  pericardium, 
which  Itiads  to  the  virtual  paralysis  of  the  central  portion  of  the  dia- 
phragm. This  fact,  that  the  anterior  wall  of  the  ejiigastric  space,, 
instead  of  advancing,  recedes  during  inspiration,  gives  us  a  physical 
sign  of  great  value  in  the  diagnosis  uf  pericarditis,  and  of  the  advance 
and  decline  of  tliat  disease.  Thug  in  the  first  case  in  the  Table  (15), 
a  girl,  aged  10,  the  anterior  wall  of  the  aklomen  below  the  ensifonn 
cartilage  fell  backwards  during  iuspirati^pn  for  the  tenth  of  an  inch 
during  the  three  early  days,  when  the  disease  was  at  its  acme ; 
then,  as  the  tide  turned  and  the  ettusion  diminished,  the  abdomen 
receded  less  and  less  up  to   tlm  .seventh  daj,  when  it   did   eo  for 
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only  the  fiftieth  of  an  inch  ;  after  this  itregained  its  natural  forward 
movement,  ami  on  the  twenty-sixth  day  the  abdomen  at  the  epigastric 
space  advanced  as  ninch  (the  tenth  of  an  inch)  as  it  liad  receded  on 
tneday  of  admission.  In  the  other  case  (r><3),  the  front  of  the  aUdomen 
advanced  the  sixth  of  an  inch  on  tlie  day  of  admissionj  when  the  i>eri- 
carditis  had  scarcely  pronounced  itself;  thf;  aixttienth  ofan  incli  on  the 
third  day,  when  it  liad  reached  its  acme  ;  and  the  fifth  of  an  inch  on  the 
eventh  day,  when  it  liad  declined  and  disappeared.  In  my  paper  on 
the  movements  of  respiration  I  showed  that  in  health  the  ahdomeu  at 
the  navel  advanced  duriog  inspiration  a  quarter  of  an  inch  or  a  little 
more,  but  I  did  not  ascertain  the  respiratory  movement  at  the  epiga- 
stric space.  A  sliort  time  ago  I  otsen'ed,  with  Mr.  Rossiter,  the 
respiratory  movements  of  the  ahdoraen  in  eleven  patients  in  St. 
Thomas's  Hospital,  several  of  wliom  were  convalescent,  and  one  had 
pericanlitis  ;  when  we  found  that  the  inspiratoiy  advance  at  the  epi 
gastric  space  varied  from  the  sixth  to  the  fifth  uf  an  inch.  The  latter 
wa^  also  the  extent  of  the  advance  in  two  licaltliy  men.  I  consider 
that  this  forwarrl  movement  fairly  represents  the  he^althy  respiratory 
lay  of  the  part  in  question  ;  that  in  iieiiearditLs,  as  a  rule,  the  whole 
"  Uiis  advance  is  lost ;  and  that  in  addition  the  play  is  reversed  to  the 
lent  of  from  tlie  fiftieth  to  the  tenth  f»f  an  inch.  It  is  worth  noting, 
in  conclusion,  that  in  the  case  of  pericarditis  observed  by  Mr.  Kossiter 
aad  myself  in  St.  Thomas's  Hospital,  a  hoy,  aged  12,  in  whom  the 
disease  was  at  its  height,  the  wall  of  the  abdomen  receded  during 
inspiration  at  the  epigastric  space  from  the  sixteenth  to  the  twentieth 
of  an  inch,  and  at  the  navel  from  the  thirty-fifth  to  the  tiftictli  of 
an  inch. 
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CASES   OF    BRIGHPS    DISKASE    EXAMINKD    AFTER  DEaH 
With  Especial  Rbfbrescc  to  thk  OocH 


ooxDiTioK  or 

KlUNeV. 


Aeute  Brtght'i  DU- 
aue  (til  towing 
Soiu-tet  Fsrer     .  I 


coxDJTioN  or  mmxar. 


Heart  or  natural  aize  .  .  . 
Dittn  ir./A  p,trtUU  PerimrdttU 
Heart  mthcr  Inrtco  .  .  ,  , 
Urart  \ATgo  nr  vtfrjr  Uoc*)  ■  . 
SIm  vt  heart  uut  iJMcrib«tl 


Dittft.    Total 

mtto  ufUh  partial  PrrioardUU 


Acut«  Blight's  Dii- 


Hcdii  of  nitliiml  vtii) .... 

H  eart  rather  large 

Heart  liuyv  or  v«rp  larse.  tiyptid. 
Ditto  vltk  ytnenU  Pericarditis. 
Stse  of  lK«rt  not  deaciibeil .    . 


Total  with  Acuta  Bilght'i  DiauM 
Ditto  vUh  genrroi  Ptricarditia    .    . 


Fatty  Kldnaj 


Heart  Mtnall 

IHKo  H-ifA  parlfal  Pfrioarditii  . 
Heart  uf  itatural  aljte  .  .  . 
Ditto  u^ith  firtwt  Pmmrditia. 
Ilf'nrt  mLbtT  Ifiim  .  .  . 
lUtlo  M-it/i  ftrtutl  PfricarditiM . 
Ilrart  vcr>-  large.  hyi»ertrnuh(L 
SU«  of  li"*«rt  tn>t  ilwH-rlltwl 
iJittff  with  i/fHtrtil  PrrimntUii 
Ditto  witK  parlit^  PtricanlUU. 


Total 

Ditto  vUX  gemtrat  Ptrirurditla 
Ditto  KitK  partiai  PtrifanUtiM 


Gmanl&r   Kldnev 
Udsfly  leiacDflii; 
IntlH  .    .    . 


nenrt  small 

Uenrtof  natural  aixa.  .  .  . 
DUU  teilk  i^Hcrul  PtricanlHiM 
Dittuv'ith  ffxttiul  PtricurJUis. 

Heart  rathvt  Unio 

PUti'  HttA  f)artial  PerimrditiM 
Hnurt  v**r.v  lai^v,  liyjif  rtroplid. 
UlUo  it'iik  gtiurat  reriearditl*, 
DtU«witiij>aiHalPtTUnnHli». 
RiM  of  heait  nut  (l«MK-ril<e(J 
Ditto  vUh  fftnerat  PtrtenrrlitU. 
DMo  witk  yxrtial  Prriamiiti* . 


Ornmitar    KMnfty 

KldttRjr   of   IlAtll 

ral  alcf.  an'l  tar- 
gar  than  naturaL 


Total 

DUto  trtiK  gmmii  PtrifanlUfM  . 
Diltii  v-ith  parHml  Ptricurdili*  . 


■i 


Heart  of  natural  fllu  .  .  . 
HMrt  rather  large,  hyportrop. 
Ditto  with  ffrturul  Ptrirurd itig. 

Hrart  vrrj  l^rge 

DUUi  wMA  gtneral  PtntaniiUs, 
SIM  Of  hMu-L  not  deerrlbed 
DUlo  witii  9ti»€ml  Prriaaniiti* . 


Total      

ZHOa  with  ffnarai  P^rieaniUU 


Gimiitilar  Cidttajr-GkAVD .Total 


a 


ii 


SO 

■00 
40 

10 -d 


ai-'o  i       4  S 


U-30A 

3Sd 

571 

5 
6-0 


U'3 


10- 


7J 
33 

.16 
lu  IS 

I  IQ 

I4l36 
«'9-d 
I  166 
a3j"3 


62 


I  7 

6-tf«V'4«-«"/, 
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8-0 


s-v/, 
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9 


7 

r 


11 


S  4 


10 
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1^0 

■o*i 
5*S 


ISS 


siiro 


I    4-8 
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1      •** 


Mil>»/a 
5   "i 
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]9     I     M 
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n»/, 


» 

u 

» 

1 

M 
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fi     I  461 
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CASES  OF   BRIGHTS   DISEASE   EXAMfXED   AbTEC  DEATH 


ooKDirroje  of 

KIDKEV, 


Ouwof  •ctnnland 
wobablo  Imt- 
OACeona  Plseiuio, 


OOSTDITIO!?  Of  HKAKT. 


Jll 


Heart  smiU] 

Uvart  or  tiataral  size  .     .    . 
n«irt  ratboT  larg«   .... 
Bfiart  Urge  or  Vf  rr  large 
PMo  tPith  general  Ptrtmrdttit 
Slxe  nr  heart  not  deaciibed  . 


Total  of  aotual  and  i^nibablu  Lardiuioona  DlMAse. 
tHtk>  tf  (M  fftrurai  feruyirditU      .  


I  Xlduey  lar^,  1  1 
AtmuliO.  ...  I 

Embolum  of  Klduey. 

Obatr.  CoDcMn.  ofl 
Kidney.     .    .    J 


Nature  of  Kidner, 
difleaae  doabtTlil. 


Heart  pmb.  of  lut.  aiu  .    . 

Htsmrtverrlarse 

Heart  Tery  lartso     .... 

Heart  of  natural  aiz<  .    .    . 
Bittf>  with  feturral  PtrUarditi* 
Heart  rather  latoe  .... 
IHtto  with  ptnerxu  PtHeardilis 
IHUa  teUh  partiai  itricaTdUi* 
Heart  lam  or  vory  large .    . 
JHtUt  vUhfftHfrat  PwriaardUU 
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404    FREQUENCY    OF    PEIilCAUDITIS,     PLECHISY,    PERITONITIS. 

PNEUMONIA  IN  CASES  OF  BKIUHTS  DISEASE  OF  THE  KIDXEI 


COLLECTED  CASES.] 


Chm. 


Casi 


OUBftVSn  IN  Enqlajcd  asd 
Scotland. 


Dr.  Bright  {(luyt  HowpUat  RtporU,  l.\.     . 
Ditto  (rfuy'f  Howpital  lUporU,  V.).     . 

Dn.  Bright  anil  D&rk)W  (Oun'*  li9»piM\ 

Aiporff,  MCJDd  Mries,  1.) } 

Dr.   GHiiory  (itlin.  Mtd,  Journ.,   toU.1 

XXXV^-.  XXXVII.) j 

Dr.  Cliristl»nn  {On  OrttnuUtr  DegemcratUMt* 

of  KidAtifi) i 

Dr.  Johufton  (iJifetwuo/' JSCfdiuyf)  .    .    . 
Di.Witlu  ((rxv'f  Itorp.  JZfp.  nav  Mr.Vin.) 

Dr.  B«sliaiii('>n  Dropgy) 

Dr.  DIckintoD  lOn  AUtutninuHa)  .  .  . 
Dr.  KlUflr  (Xidiuvj  in  ScarUl  Fntr)  .  . 
Dr.  TtylonMtd.  Chir.  Troiw.,  voLXXHL) 
Dr.  Rjjtwrl*  Cr'rimtry  nn.j  Rxmat  DttfOM). 
Dr.  Grain(?fr  .Stewart  (Urighi't  DiMtut) 
Dr.    Grt^i'iitleld    {liMe   cvutributcd 
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"} 


Tbe  Author  (51.  Matyi  Hotp.  /Vwt-JforffMl 
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BciHU^nl  lS*m4UHiqu»*itt$  CrjNM,  Adults) 
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A  SYifTEM  OF  MEDICINE. 


Pekicauditis  IN'  BniGiiT's  Disease  of  the  Kidneys. 

Dr.  Bri<^lit,  iu  the  first  volume  of  Guys  Hospital  Eeports,  gives  lOt) 
'  cases  of  albuminuria,  seven  of  whicli>  according  to  the  tables,  and  eight 
according  to  his  description,  had  pericarditis.  Subsequently  Dt 
Gregoiy  nnd  Sir  James  Christison,  in  Edinburgh ;  Martin  Sokm, 
Becquerel  and  Rayer  in  France ;  and  Mahnsten  iu  Geiiuiuiy,  gave 
each  of  them  a  series  or  summaiy  of  cases  of  Bright's  disease,  iu  ail_ 
•  of  which  cases,  except  those  communicated  by  Malmsten,  pericardit 
was  either  infrequent  or  absent. 

Dr.  Taylor  called  attention,  in  1845,  to  the  large  pro[>ortion  in  wl 
cases  of  pericarditis  are  affected  with  Bright's  disease,  and  to  the  fw- 
quency  with  which  pericarditis  occurs  in  cases  of  Bright's  disease.  He 
iouud  that  ant  of  tliirty-one  patients  with  pericaiditis,  nine,  if  DOt 
eleven,  had  Bright's  disease;  and  that  of  fifty  post-mortem  inspec- 
tions of  cases  with  Bright's  disease,  live,  or  one  in  ten,  had  pericanlitisw 

Several  years  later,  or  in  1851,  Frerichs  published  his  important  work 
on  Bright's  disease,  which  contains  a  valuable  table  showing  various 
conditioiig  that  existed  in  292  cases  collected  by  him  from  \'ftrious 
sources,  and  inchidiug  21  observed  by  himself.  He  state-?  timt  in  13 
of  those  collected  cases  there  was  pericarditis ;  that  is  in  only  4i  per 
cent,  or  1  iu  22  of  the  cases.  This  returu,  which  has  been,  and  still  iSi 
much  quoted,  gives  a  lower  proportion  of  attacks  of  pericartlitis  tl 
Bright's  disease  than  in  the  cases  given  or  enumerated  by  Dr.  Br^l 
(7  or  8  per  cent,  or  1  in  14  or  12),  Dr.  Taylor  (10  per  cent,  or  1  ii 
10),  M.  Rayer  (5-4  per  cent,  or  1  in  18),  and  Dr.  Gregory  (5  i)ercen( 
or  1  in  20) ;  and  a  higlier  proportion  tJian  in  the  case^  observed  " 
Becquerel  (4G  per  cent,  or  1  in  02).  Frerichs  appears  to  have  overlooks 
some  of  the  cases  of  pericarditis  in  his  analysis.  To  test  his  llgui 
I  examined  as  nearly  as  1  could  the  same  cases  or  tables  given  by 
observers  (quoted  by  him,  and  I  find  that  in  a  total  of  32G  cases,  17 
11'  had  pericarditis,  or  about  oS  per  cent,  or  1  in  18.* 

During  the  nineteen  years,  ending  in  1809,  283  cases  of  BrigMl 
disease  were  examined  after  death  in  St.  Marys  Hospital,  audof  th< 
25  or  1  in  ll";3  or  8-8  per  cent,  were  affectetl  with  pericarditis  ;  wl 
was  present  therefore  somewhat  more  frequently  in  those  cases 
in  1,691  collected  cases  of  Bright's  disease,  136  of  which,  or  1  iii  13' 
or  817  per  cent,  had  pericarditis. 

Besides  the  twenty-five  cases  of  pericarditis  noted  in  the  recotxlsof 
Mary's  Hospital,  there  were  fifteen  of  partial  or  doubtful  pericardititj 
but  these  cases  ought  not,  I  thinks  to  be  taken  into  the  general  accoi 

If  we  separate  the  various  forms  of  Bright's  disease  occurring 
St.  Mar^''s  Hosjiital  from  each  other  we  shall  see  the  proportion  in' 
which  each  form  was  affected  with  iwricarditis. 

*  Pnrieks.  Dr  Bright,  100  cases  ;  Sir  James  Cbriatison,  14  ;  Dt.  Cregoiy,  37  :  KurUn 
Solon,  8  ;  IUy«r,  48  ;  Becquerel,  45  ;  Bright  nud  Barlow,  10 ;  Mttlnuten,  9  ;  French^  21 ; 
ToUl,  292.  Author,  The  nme  ftathorities  rc«peotiveiv  ;  100,  14,  39,  10,  65,  45,  9. 
^3,  21  ;  Tot4].  320. 

Cuea  of  pohcarditis  in  the  abov?,  Freridu,  18  ;  Author,  17  or  19. 
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cot€  Bright's  disease,  from  scarlet  fuvrr,  totnl  immber,  6 ;  afifected 
with  yiericarditis,  0  ;  with  partial  pericarditis,  1. 
Acute  13rif;ht's  disease,  not  from  scarltt  fever,   total  number  15; 
affected  witJi  pericarditis,  2,  or  1  in  7o,  or  133  per  cent. ;  with 
partial  pancarditis,  0. 
Fatty  or  larj^e  white  Kidney,  totil  number,  l>2 ;  aifectctl  witli  peri- 
carditis, 1,  or  1  in  62,  or  IG  per  cent;   with  partial  pericar- 
ditis, 5. 
ikintracted   Granular  Kidney,  total  number,  128 ;    affected  with 
^Hn»ericarflitis,  13,  or  1  in  10  or  10  per  cent.;  with  partial  [>ericar- 
^■ditis.  7. 

Granular  Kidney  of  natural  or  large  size,  total  number,  34 ;  affected 

with  pericarditis,  I?,  or  1  in  11*3,  or  8  8  per  cent. 
Gnmuliir  Kidney,  f^iind  totul  number,  1(52 ;  affected  with  pericar- 
ditia,  16,  or  1  in  10.  or  10  per  cent, ;  with  partial  pericarditis,  7, 
Lardaceous  disease  of  Kidney»  actual  and  probaljle,  total  number, 

22 ;  affected  with  pericarditLs,  2,  or  1  in  11,  or  9  per  cent 
Mttare  of  KidJiey  disease  doubtful,  11  ;  affected  with  pericarditis, 

4,  or  1  in  27,  or  3G  per  cent ;  partial  pericarditis,  2. 
Total  number  of  cases  of  Bright's  disease,  285 ;  affected  with  peri- 
carditis, 25,  or  1  in  11*3  or  8*3  per  cent;  with  partial  pericar- 
ditis. 15.^ 
Calculus  in  kidney,  pelvis,  or  ureter,  or  dilated  pelvis  (hydro- 
nephrosis), total  number,   12  ;  affected  with  pericarditis,  0. 
Suppiirative  Nephritis  from  stricture,  &c.,  total  number,  13  ;  affected 
with  pericarditis,  1,  or  1  in  13,  or  77  per  cent 

TLaL  I  might  enlarge  the  area  of  observation,  I  have  brought  to- 

from  various  sources,  includinrj  the  returns  from  St.  Afary*3 

itol,  in  the  wcompanying  Table,  the  numl^r  of  attacks  of  peri- 

iiB  in  1,081  cases  ot  jVit^ht's  disease;  nnd  the  number  of  attacks 

peritonitis,  and  pneumonia,  in  1,228  cases  (aee  p.  404). 

given  in  another  and  more  extended  table  (see  p,  400), 

of  cases  with  pericarditis,  pleurisy,  and  peritonitis,  pneu- 

palmonary  apoplexy,  un<i  purulent  deposit  or  abscess  of  the 

aotioeTtaiu  conditions  of  the  heart  and  aorta  in  the  various  forms  uf 

it'i  disease  among  the  28o  cases  examined  ut  St  Mary's  Hospital ; 

I  -^  also  those  cases  in  which  the  heart  was  small,  of  natural 

.  :i  uirge,  and  large  or  very  large,  giving  separately  those  various 

•IS  as  they  appeared  in  the  cases  allected  with  pericarditis. 

Among  the  cases  of  Bright's  disease  collected  from  various  sources, 

■IpCT  C€Jal.  or  1  in  12*3  were  attacked  with  pericarditis. 

ToMe  ca»c<  are  armnged  in  three  sections  devoted  respectively  to 

^Uod,  Genuany,  attd  France ;  and  the  occurrence  of  pericarditis 

*  f«r  lifUiU  tff  thf  r««rt  of  [mrtial  iiericiinlitix  sec  poges  411,  413. 
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in  Bright*s  disease  is  here  shown  to  be  most  frequent  in  Gennany  (I  in 
95,  or  10-i  per  cent),  and  least  freqaient  in  ^'111000(1  in  o3,  *jr3  per 
cent),  while  it  is  of  medium  or  average  frequency  in  Englaud  (1  in 
11 '9,  or  8  4  per  cent). 

Comparative frcquaicy  of  Pcrirarditis  in  the  variovs  Formtt  of  Brujht't 
disease. — I  have  added  to  the  table  of  1,G82  cases  collected  from  many 
sources,  a  series  of  secondary  tables  (see  p.  405j,  showing  the  relative 
frequency  of  pericarditis,  pleurisy,  peritonitis,  and  pneumonia  in  the 
various  Ibnns  of  Kright's  tlisease,  in  a  certain  number  of  the  cases; 
and  I  shall  here  inquire  into  the  frequency  of  pericarditis  in  liie 
different  forms  of  that  disease. 

Pericarditis  is  not  frequent  in  cases  of  acute  Bright's  disease  from 
scarlet  fever  in  the  young,  since  it  only  occun'cd  in  1  in  14.  or  7  per 
cent,  of  the  patientji  uuder  16  years  of  u^e.  The  tendency  to  pericardihs 
in  children  in  such  cases  is  slight,  as  was  pointed  out  to  me  by  Dr. 
DiL'kinson,  who  kindly  supplied  me  with  the  valuable  tables  of  his 
CEises  of  that  class,  amounting  to  21.  Pericarditis  is  on  the  other  hand 
frequent  in  acute  Uright's  disease  in  the  adult,  since  it  was  present  in 
1  in  6j  or  15'4  percent,  of  those  cases.  The  value  of  these  returns 
has  been  greatly  added  to  by  the  cases  of  acute  Bright's  disease  kind!/ 
communicated  to  me  by  Dr.  Greenfield. 

During  the  tnuiaitional  period,  when  acute  Bright's  disease  slowlr 
gives  place  to  tlie  fatly  or  hirge  wliite  kidney,  pericarditis  is  probflblj 
frequent,sinceitoccuiTed  in  one  of  Dr.  Dickinson's  four  transitional* 

"When,  however,  acute  liHght's  disease  instead  of  recovering 
into  the  second  or  chronic  stage,  in  the  form  of  large  white  kidneyJ 
the  tendency  to  general  pericarditis  disappears,  since  it  only  occurrea] 
in  1  in  27  or  3*7  per  cent,  of  the  collected  cases,  and  one  in  62, 
1*6  per  cent,  of  the  St.  Marj^'s  Hospital  cases,  and  the  kiilney  in 
single  case  was  in  the  third  or  contracted  stage  of  fatty  disease.  Fit^l 
however,  of  the.  St.  Mary's  Hospital  cases  with  fatty  kidney  had  partial 
pBriciinHiis,  showiug  that  this  aflection,  uUhough  still  inherent,  doeB_ 
not  tend  to  develop  itself  in  timt  form  of  the  disease. 

The  two  great  and  opposite  forms  of  ^right's  disease,   the  fat 
kidney,  or  the  chronic  stage  of  acute  Bright's  disease,  and  the  contract 
granular  kidney,  show  a  marked  diflerence  in  the  proportion  with  whi< 
they  were  respectively  afl'ectod  with  pericarditis ;  which  attuckctl  tin 
with  contracted  granular  kidney  from  six  to  four  times  as  ofteu  (.1  i] 
10  *  and  1  in  6  ')  as  those  with  fatty  kidney  (1  in  G2  ^  and  1  in  2fi'ti 

Cases  of  lardaceous  disease  of  the  kidney  have  pericarditis  with  a 
moderate  or  average  frequency  (1  in  11,  or  9  per  cent.,' and  1  in  13* 
or  75  per  cent.*). 

Inquiry  inio  the  inflmnce  rnqtedivdy  of  (he  fatty  h'dnn/^  aiid 
contradtd  fjrannlar  kulnqf,  in  the  prodnviian  of  jyerieart/ifis. — Wh< 
inquiring  into  the  influence  of  these  two  forms  of  Bright's  dii 
in  the  production  of  pericarditis  it  may  be  well  to  consider  two  point 

*  In  285  ruses  exominM  ftftPT  dnth  in  St.  Mtry'a  HospiteL 

*  Id  the  ro)lect«d  eases. 
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which  appear  to  be  associated  with  the  production  of  pericarditis, 
though  for  different  reasons ;  (1)  the  proportion  in  which  cases  with 
fatty  and  contracted  granular  kidney  were  affected  respectively  with 
pleurisy,  peritonitis,  and  pneumunia :  and  (2)  the  relative  proportion  in 
which  the  heart  was  enlarged  and  its  left  ventricle  wasLypertrophied  in 
those  two  forms  of  disease ;  and  the  immediate  relation,  if  any,  that  the 
enlarged  he^irt  may  have  had  to  the  production  of  pericanlitis. 

1.  Plf.urisy  attacked  60  nf   the  285  cases  with   Brioljt's   disease 

occurring  in  St.  Mary's  Hospital  (1  in  4*8  or  21  per  ceut.^  and   I   in 

6  or  lfi4  per  cent.^      It  will  thus  be  seen  that  in  tliese  cases  of 

Bright's  disease  pleurisy  was  twice  as  frequent  as  pericarditis  (1  in 

H'5*  and  one  in  12  3*).     AVe  have  here  a  marked  din'ereiice  between 

the  pericarditis  of  acute  rheumatism  and  the  pi'ricarditis  of  Bright's 

,  disease,  since  while  in  the  former  disease,  or  acute  rheumatism,  the 

inflantmation  of  the  pericardium  is  mucli  more  common  than  that  of 

the  pleura  ;  the  pleurisy  when  present,  being  usually  either  due  (1) 

L^Mhe  spreading  of  the  intlaiumation  of  the  pericardium  to  the  pleura, 

^B(2)  to  pulmonary  apoplexy  which    is  the  consecutive  effect    of 

^Se  double  inflammation  of  the  heart,  inside  and  out  ;  in  the  latter 

■flection,  or  Bright's  disease,  the  pleurisy  is  an  independent  affection, 

is,  as  we  have  just  seen,  twice  as  frequent  as  pericarditis  in  the 

under  inquiry. 

le  same  in  principle  may  be  said  of  peritonitis,  which  is  practi- 

y  unknown  in  acute  rheumatism  ;  while  it  occurs  nearly  as  often  as 

pericai-diiis  in  Bright's  disease  ;  the  numbei*3  being  93,  or  1  in  13,*  and 

or  1  in  Irl  *  of  fieritonitis  J^ainst  100  or  1  in  12*3*  and  25  or  1  in 

'3  *  of  pericarditis, 

Two-tifths  of  the  cases  of  ]>ericarditis  were  also  affected  with  pleurisy 
[loin  2oj  and  three-fifths  were  free  from  that  affection  (15  in  25); 
while  only  2  in  25  of  those  cases  had  peritonitis. 
The  relative  frequency  of  pleurisy  and  peritonitis  on  the  one  hand, 
pericanlitis  on  the  other,  vai-ied  much  iu  the  different  forms  of 
ht'a  disease, 
acute  Bright's  disease  from  scarlet  fever  in  the  young,  pleurisy 
rs  three  times  (1  in  5)  and  peritonitis  twice  (1  in  7)  as  often  as 
rditis  (1  in  14)  ;  but  it  is  otherwise  in  acute  Bright's  diseaRe  in 
tU  adult,  not  from  scarlet  fever,  since  in  such  cases  pericarditis  is  as 
frMnentas  pleurisy  (each  1  in  6'5).  while  it  is  twice  as  frequent  as 
peritonitis  (1  in  li  5). 

Pleurisy  attacks  many  more  oases  (1  in  4*  and  1  in  4-5  •)  with  fatty 
kidney  than  pericarditis  (1  in  62  *  and  1  in  27');  while  in  those 
with  contracted  granular  kidney,  pericarditis  (1  in  10  *  and  1  in 
f)  occurs,  judging  by  the  collected  cases,  nearly  as  often  as  pleurisy 
(1  in  4*3*  and  1  in  4*8').  Althou^ih  pleurisy  is  rather  more  frequent, 
pMicarditie.  as  we  have  seen,  is  much  less  so  in  cases  with  fatty  than 
*8  those  with  contracted  gmnular  kiduey  ;  and  it  is  therefore  evident 


*  Id  285  tMt%  examined  ftfl^r  death  in  St,  Mary'i  HoBpitol. 

*  lu  the  CuUrctvd  cjimc. 
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that  tUe  causes  produoiug  the  two  iuHammatious  have  but  little  ia 
QOiiiiaou,  ami  that  the  ^u^  rart^ly  excites  tliu  other,     reritonitifl  act 
red  twice  as  often  (1  iu  31*  aud  1  in  15*)  as  pericarditis  incoaes  wi 
feitty  kidaey,  while  jjericardilis  attacked    three  times   as  many 
jjei'itouitis  (1  iu  21)  iu  those  with  contracted  granular  kidney. 

riourisy  and  peiitoniiis  (each  1  iu  108 -)  were  both  of  tliein  more 
frequent  than  pericarditis  (I  iu  13'3^)  in  cases  of  hu'daceous  dis««$d 
of  the  kidney. 

rneuiuonia,  which  wlieu  it  occuns  by  itself  Is  an  uccasionnl  cause  of 
pericarditis,  while  it  is  less  comtuuu  (I  iu  G'4*  and  1  iu  70-)  than 
pleurisy  (I  in  -IS*  and  1  iu  G  -)  is  more  coniuiou  than  pericaixlitis  ia 
Ciises  of  L»right*3  disease.  Those  two  secondary  affections,  pneumonia 
and  pleurisy,  were  of  exactly  equal  fretjuency  iu  cases  of  acut«,Brigl»l's 
disease,  wlietlier  from  scarlet  fever  or  not ;  so  that  what  has  beon  said 
with  i-e^^ard  to  the  latter  of  tliose  affections  appUes  to  the  former. 

Pneumonia  was  common  (I  in  4^  and  1  iu  (i  ^  and  pericarditis 
vas  rare  (1  iu  (j2  ^  and  1  in  27  '')  in  cases  witli  fatty  kidney.  It  wai 
almost  the  i-eversc  in  those  with  contracted  grauiUai'  kidney,  in  wliich 
pneumonia  (1  in  10^  and  1  iu  0-)  scarcely  equalled  pericanlitis  iu  num- 
ber (I  in  10^  and  1  iu  0  -).  The  proportion  of  pneumonia  was,  ibcn^ 
fore,  abuut  twice  as  f^rcat  iu  cases  with  fatty,  as  iu  those  with  contracted 
zonular  kidney,  while  pericarditis,  rare  iu  the  tbnner,  was  frequent  ia 
the  latter  form  of  the  ilisease,  making  it  evident  that  there  was  little 
in  common  between  the  production  of  pneumonia  and  that  of  pericar- 
ditis in  these  cases,  l^neumonia  was  present  in  only  one-third  of  the 
cases  of  Bright's  disease  that  were  allccted  with  pericai'ditis  (8  iii 

2,  Eularyemeut  of  the  heart,  usually  with  hypertrophy  of  th'.  .  . 
ventricle,  was  present  ia  one-half  of  the  cases  of  Bright's  disease  under 
review  (129  in  251»)  in  which  the  size  of  the  heart  was  described. 
The  heart  was  large  in  more  than  half  of  the  cases  of  pericarditis 
iu  which  the  size  of  the  heart  was  deilned  (10iul9^);  or  10  in  129 
of  the  total  numl>er  of  cases  of  Bright's  disease  with  enlargement  of 
the  heart.  Pericarditis  occurred  in  six  cases  in  which  tlie  heart 
was  of  natural  size  (or  G  iu  61).  It  would  thus  api)ear  that  1  in  101 
of  the  latter  in  which  the  heart  was  natiual  in  size,  and  1  in  12*9  of 
the  former,  with  hypertrophy  of  the  heart,  had  pericarditis.  This 
would  seem  to  say  that  hypertrophy  of  the  heart  had  uo  appannt 
influence  in  the  production  of  pericarditis  in  these  cases.  If,  however, 
we  add  the  cases  m  which  the  heart  was  small  (23),  none  of  which 
had  genenil  pericarditis,  to  those  in  wliich  it  was  natural  iu  aijse  (Gl), 
we  tind  that  0  in  84  or  1  in  14  of  those  combined  cases  had  that  affeoti 
If  to  these  we  join  the  cases  in  which  the  heart  was  rather  large  (45) 
uf  which  had  pericarditis,  the  result  is  that  y  in  120  or  1  iu  143  we 
thus  attacked.  From  this  analysis,  it  would  appear  that  enlai^geme 
of  the  heart  exercised  a  definite  but  not  a  predominant  influen 
over  the  production  of  pericar^litis  in  cases  of  Bright's  disease. 

'  In  2S.'>  casea  examined  after  deAth  in  SK  Mnry'a  Ifospitol.      ■  In  tho  col]«;t««l 
*  The  size  or  the  heart  was  doubtful  in  six  cost's  with  rvricarditii. 
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Although  hypertrophy  of  the  heart  is  absent  iu  almost  oue-half  of 
the  caacs  of  Bright's  disease  with  pericarditis,  we  know  that  in  e\'ery 
form  and  case  of  that  disease,  M'hether  acute  or  chronic,  fatty  or  gra- 
nakr,  the  action  of  the  left  ventricle  is  unduly  strong  ;  for  it  lias  to 
send  tlie  poisoued  blood  through  vej^sels  of  great  tension  that  oppose 
resistance  to  the  onllow  of  the  blood.  The  result  is  that  in  every 
caso  of  Bright's  disease,  Ihe  left  ventricle,  whether  hjpertrophied  or 
not,  is  beating  with  undue  force;  and  thus  tends,  by  tho  pressure 
of  its  walls  with  undue  force  against  the  pericardium,  to  induce 
pericarditis.  The  heart  is  prevented  from  becoming  enlarged  in  many 
ca^es  of  Bright's  disease  by  the  exhausting  loss  of  albumen,  the  gene- 
i«l  waste,  and  the  lowering  character  of  the  disease.  This  especially 
Applies  to  cases  of  fatty,  lardaceous,  and  suppurative  kidney.  The  left 
ventricle,  notwithstanding  the  great  waste  of  tissue  that  goes  on  iu 
tl)ot$e  cases,  is  actually  hypertrophied  in  a  ceitain  proportion  of  them ; 
and  it  is  so  in  tite  greater  number  of  those  with  acute  Bright's  disease, 
in  spite  of  the  waste  of  tissue  entailed  by  the  great  loss  of  albumen 
and  blood  in  such  cases.  We  have  already  seen  that  in  acute  rheu- 
matism, over  action  of  the  heart  tends  to  induce  pericarditis.  It  is, 
therefore,  consistent  with  analogy,  reason,  and  the  clinical  facts,  that 
in  Bright's  disease  over-action  of  the  heart  should  increase  the  ten- 
dencj  to  pericanlitis,  that  tendency  being  already  resident  iu  the 
dinue.  May  it  not  be  that  on  the  one  hand,  the  lessened  force  of  the 
heart,  induced  by  the  weeping  of  albumen,  di^opsy,  an<i  other  secondary 
wasting  diseases  in  cases  witli  fatty  disease  of  the  kidneys,  explains 
to  flume  extent  the  rarity  of  general  pericarditis  (1  in  G2*  and  1  iu 
27  *).  and  the  comparative  fre<iuency  of  partial  and  undeveloped  peri- 
canlitis (I  in  12'4),  in  that  disease  ?  and  that  on  the  other  hand,  the 
in  '  ^i/.e  and  action  of  tho  heart  in  cases  with  granular  kiduey, 

V.  ,,illy  lose  little  albumen,  are  not  dropsical, and  are  free  from 

exUausiing  secondary  disease,  tend  to  increase  the  frequency  uf 
general  pericarditis  iu  that  affection  (I  in  10  *■  and  1  in  G  *)  ^ 

Although  the  cases  of  partial  pericarditis,  which  amounted  to  Jif- 
tevu,  cannot  l>e  classed  rightly  with  those  of  general  pericarditis ;  for 
the  parti;il  variety  appears  to  have  a  tendency  to  remain  partial,  and 
cases  Jire  not  usually  included  among  those  with  pericarditis,  yet 
cases  ought  to  be  studied.  One  of  the  fifteen  cases  of  partial 
itia  had  acute  Bright's  disease  from  scarlet  fever  (1  in  6  or 
6*6  percent.);  five  of  them  had  fatty  kidney  (o  inOli,  or  1  in  124, 
uT  d  j»cr  cent.) ;  seven  of  them  had  contracted  granular  kidney  (7  in 
I2*J,  or  1  in  183  or  j*5  per  cent.) ;  and  in  two  the  state  of  the  kidney 
iras  mti  specified. 

The  projKjrtion  in  which  partial  and  general  pericarditis  respectively 
Aitackivi  the  different  forms  of  Bright's  disease  somewhat  correspond. 

fa  four  of  the  cases  oT  partial  pericarditis  the  heart  was  very  lai-ge, 
Li  in  SliliJ", and  in  three  it  was  rather  large  (1  iu  15);    while  in  &vq  of 

I       ^  The  caau  of  Bright's  disease  exAmioed  alU'r  duatli  in  St.  &Ury'tt  H'MpiUl. 
;  *  The  coUected  cmMS. 

KB   2 


4V2 


A  SYSTEM  OF  MEDICI NJS. 


llieui  the  heart  was  of  natuml  size  or  small,  (1  in  IG'8)  and  in  three 
the  size  of  the  heart  was  not  described. 

It  tlms  seems  tliat  great  enlargement  of  the  heart  does  not  favour 
the  persistence  of  partial  pericarditis,  but  rather  tends  to  develop 
it  into  genei*al  pericnrditis. 

Amount  of  Fluid  in  the  Pericardial  Sac  in  Pericarditis  from  Bright' t 
Disease. — The  amount  of  fluid  in  the  j>ericardial  sac  varied  consider- 
ably in  the  twenty-live  cases  of  pericarditis  from  Bright*s  disease,  the 
smallest  quantity  being  two  drams,  and  the  largest  about  a  pint,  in 
which  case  the  contents  of  the  sac  were  purulent 

lu  one-fifth  of  the  cases  (5)  the  coutents  of  the  pericardium  are  not 
described;  and  in  one-fifth  of  them  (5)  there  were  recent  adhesioa?. 
The  sac  contained  only  a  small  quantity  of  scrum,  or  not  more  than 
one  ounce  in  one-third  (5)  of  the  remaining  cases  (15);  a  moderate 
amount,  or  a  few  ounces,  in  another  third  of  them  (6) ;  and  much 
fluid,  eight  ounces  in  one  instance,  a  pint  in  another,  in  the  remaining 
third  (4J  of  those  cases.  It  is  evident  that  the  presence  of  adhesions, 
or  of  a  small,  n  moderate,  or  an  abundant  amount  of  tluid  in  the 
pericardium,  depends  on  the  stage  of  the  pericarditis  at  the  time  of 
death  ;  and  that  in  the  several  cases  the  ttuid  had  either  been  re- 
moved»  or  was  leaaeuing,  increasing,  or  at  its  height,  when  the  final 
observation  was  made.  It  may,  1  think,  be  admitted  tliat  in  the 
pericarditis  of  Bright's  disease  there  is  less  effusion  in  the  pericardium 
than  in  rheumatic  pericarditis ;  but  from  the  evidence  here  given  it 
would  appear  that  there  is  no  very  material  difference  in  the  amount 
of  flnid  in  the  sac  at  the  time  of  death  in  the  two  classes  of  cases. 

Charadtr  of  the  Exudation  on  the  Siufucfjf  of  the  Heart  ami  Peritar^i 
dial  Sac  in  Fericardtiis  from  Bright's  Disease, — In  a  small  proportio^^ 
of  cases  the  lymph  covering  the  heart  and  lining  the  pericardium  t^i 
case  of  pericarditis  from  Bright's  disease  presents  the  same  pale  and 
rough  surfacCj  firm  to  the  finger,  with  "  cat 's-tongue  "-like  projectioi 
so  usual  in   pericarditis  from    acute  rheumatism.      It  was  thus 
two  of  the  twenty-five  cases  tljat  were  examined  after  death  at  St 
Mary's   Hospital.     In   two  other  cases   also,  both  of  acute  Bright's 
disease,  a  rather  firm  layer  of  fibrin  easily  peeled  off  from  the  heart, 
leaving  a  finely-injected  red  surface  underneath. 

In  the  nmjonty  of  cases  of  pericarditis  from  Bright's  disease  the 
exudation  differs  from  that  usual  in  rheumatic  pencanlitis.    Univei 
adhesions  of  the  heart,  rare  in  the  latter,  are  common  in  the  fonni 
affection  ;  the  heart  having  been  completely  adherent  in  three  instaucf 
extensively  so  in  one,  and  doubtfully  so  in  another  of  those  ci 
There  was  pus  in  the  sac  in  two  cases.     The  lymph— was  soft,  granoli 
imperfectly  organized,  or  in    patches  in  six,  in  two  of    which 
presence  of  pericarditis  was  perlmps  doubtful ;  or  was  bloody  or  vei 
red  on  the  surface,  or  mixed  with  blood  in  three  of  the  Iwenty-fii 
cases  of  pericarditis  from  Bright's  disease.     Tliese  conditions,  whi< 
affected  nearly  two-thirde  of  those  cases,  are  rare  or  unknown  in 
rheumatic  pericarditis.     The  remaining   cases   were  less   definite  iiL 
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cbaracter.the  heartin  four  of  them  having  been  covered  by  vecent  lymph, 
while  in  two  the  pericfinlium  was  affected  with  "  recent  pericarditis.** 

Appearances  in  Partial  Pericarditis. — The  case?;  of  partial  or  doubt- 
ful pericarditis  varied  miich  iu  their  features.  In  four  of  them  flakes 
of  lymph  floated  in  the  senim  contained  in  the  pericardial  sac,  the 
snrfoce.s  of  the  heart  not  Vieing  named.  Pericarditis  was  limited, 
slight,  or  in  traces  or  palcliua  in  seven  otiicr  cases,  and  in  two  more  it 
was  highly  vascular  or  congested.  One  case  presented  rough  lymph 
emsily  detached,  leaving  an  apparently  healthy  surface;  and  in  the  last 
instance  there  was  a  red  fluid  containing  flakes  of  lymph  in  the  sac,  and 
lymph  on  the  heart,  the  surface  nf  which  was  healthy.  These  two 
cases,  and  the  four  in  which  flakes  of  lymph  floated  in  the  serum, 
were  probably  free  from  actual  pericarditis. 

FJiysical  Sifpi^  of  Pericarditis  OtTunnnf/  in  Briffhfs  Disease. — Dr. 
Taylor  gives  careful  i'e|)orts  of  nine  cases  of  Pright's  disease  with  pericar- 
ditis, in  three  of  which  there  was  a  friction  sound,  while  in  six  of  them 
there  was  no  definite  sign  of  the  affection.  In  three  of  these  six  cases 
lliere  were  complete  recent  adhesions,  rendering  friction  sound  im- 
possible. In  one  of  the  three  cases  in  which  pericnrditis  was  not 
discovered  dnring  life,  a  layer  of  soft  lymph  coated  the  heart,  but 
there  was  no  lymph  on  any  part  of  the  loose  pericardium,  and  this 
appears  to  account  for  the  want  of  friction  sound.  In  one  of  the 
three  cases  that  present^'d  a  friction  sound,  a  double  creaking  noise 
was  heard  between  tlie  npex  of  the  heart  and  the  stenium ;  and  tlie 
heart  and  sac  were  covered  with  soft,  slightly  rough  ]}Tnph. 

In  two  of  the  three  cases  without  friction  sound,  excluding  the 
three  with  complete  adhesions,  and  in  two  of  the  three  with  friction 
■ound,  there  was  no  adequate  explanation,  after  death,  of  the  absence  of 
that  sound  in  the  two  former  cases,  in  which  the  opposed  surfaces 
of  the  heart  and  sac  were  rough  and  scabrous  ;  nor  of  its  presence 
in  the  two  latter  case?  in  one  of  which  there  were  extensive  adhesions 
of  the  heart;  while  iu  the  other  the  surface  of  the  heart  was  simply 
red  from  tine  injection,  and  there  were  but  a  few  spots  of  lymph  on 
the  anterior  coronary  artery. 

I  po«aea8  notes  of  the  symptoms  during  life,  and  the  flp])earance 
after  death  of  nine  fatal  cases  nf  Blight's  disease  witli  j:>ericardiLis. 
I  cannot  find  the  notes  of  a  tenth  case  with  regard  to  which  I  find 
two  lines  of  an  abstract  of  symptoms.  In  seven  of  the  cases  immediate 
t%iu  of  pericarditis  were  observed,  and  in  three  of  them  the  signs  of 
pericarditis  were  not  ohsers'ed. 

CoMs  in  lohich  iht  Siffivi  of  PrricardUis  tcere  not  Observed. — In  one 
palitf^nt,  a  man,  aged  61,  with  granular  kidneys,  the  heart,  which  was 
very  fat,  was  covered  and  the  sac  was  lined  with  recent  lymph.  On  the 
third  day  aft4?r  his  admission,  on  which  day  he  died,  the  heart's  action 
to  tlif  left  of  the  ensifomi  cartilage  was  loud  ;  and  loud  mucous  rattles 
werpjiudible  all  over  liis  chest.  In  the  second  case,  a  man,  aged  47, 
tiM  Oppodte  surfaces  of  the  pei'icardium,  and  tl»e  heart,  at  its  basH.  and 
aloQfC  the  great  vessels  were  rough  with  a  deposit  of  tibrin.      Thia 


414 


A  SYSTEM  OF  MEDICINE, 


idfi  " 


i 


patient  was  in  the  hospital  fifty-two  days,  but  there  is  only  one 
note  of  the  state  of  his  heart,  which  was  on  the  fifth  day  after  his 
admission,  when  its  sounds  were  rather  loud. 

I  cannot  find  the  notes  of  the  remaining  case  with  Bright's  disease 
and  pericarditis ;  but  the  following  is  the  brief  abstract  preceding  tlie 
notes  of  the  examination  after  death.     "At  first,  doubling!  of  the  fii 
sound,  afterwards  systolic  murmur  after  epistaxis/'  so  that  friction 
sound  was  evidently  not  observed  in  this  cfLSC. 

Cases  in  ■which  the  Signs  of  Pericarditis  were  Obsmrd. — (1)  A  creak- 
ing noise  with  a  thrill  was  present  in  three  of  the  seven  cases  of  peri- 
carditis vrith  friction  sound;  (2)  a  creaking  sound  without  a  thrill 
in  two  of  them,  and  (3)  in  ilie  remaining  two  there  was  a  "friction 
sound." 

(1.)   Cases   2vith   Thrill  ond   a    Creakimj   Friction   JSound  over  0 
Scat  of  the  JjnpuUe,  and  Frotttment  ejicndincj  far  beyond  and  espednll 
below  the  Region  of  flu  Pericardium. — There  were  three  cases  of  tliu 
class.     One  of  them  a  woman,  aged  32,  who  was  in  the  hospital  for 
week,  presented  after  death  some  fluid  in  the  pericardium,  and  a  rough 
deposit  of  recent  lymph  of  a  bright  red  colour,  which  covered  the  heart 
and  lined  the  saa     On  the  day  after  her  admission  a  systolic  murmur 
was  audible  over  the  cardiac  region.     Two  days  later,  when  ?ihe  com- 
plained of  pain  going  across  the  chesty  tlie  upper  border  of  cardiac  dul-     i 
ness  was  situated  at  the  third  space ;  and  a  rasping,  creaking  frictio^f 
sound,  chiefly  systolic,  was  heard  all  over  the  front  of  the  ches^^ 
and  down  to  the  eighth  and  ninth  costal  cartilages,   its  maximnm 
intensity  being  at  the  centre  of  the  sternum,  and  during  the  middle 
the  systole.     Next  day  a  strong  thrill  extended  over  the  heart  froi 
the  right  of  the  sternum  to  the  nippk,  and  as  high  as  the  third  cartilage;! 
and  the  creaking  sound  was  triple,  being  exactly  like  that  made  b] 
the  rise  and  fall  and  rise  in  the  saddle.     On  the  following  day,  the  fil 
the  thrill  was  less  intense,  and  there  was  a  triple  creak  at  the  apex,  the' 
friction  sound  being  still  audible  over  the  lower  cartilage ;  and  two 
days  later  she  died. 

The  second  patient,  a  woman,  aged  27,  with  contracted  granuliir 
kidney,  and  pericarditis,  had  several  patches  of  recent  1\  m]ih  on  thr 
surfaces  of  the  heart  and  the  free  pericardium,  and  presented  a  doubl 
thrill,  a  double  creak,  and  an  extensive  friction  sound,  which  were 
absolutely  suspended  for  one  day,  under  the  influence  of  flooding. 

The  third  case,  a  man,  aged  33,  had  mitral-aortic  incompetem 
and  highly  albuminous  urine.     Tlie  heart  and  pericardium  were  greatly 
increased  in  size,  and  the  right  ventricle  was  covered  with  a  whi( 
fibrinous  structure,  rough  to  the  finger,  like  a  cat's  tongue.     On  admis-ij 
sion  he  had  pain  over  the  henrt;  and  for  two  days,  mitral  and  double 
aortic  murnmrs  were  audible.     He  became  worse,  nnd  on  the  fourth 
day  the  diastolic  murmur  disappeared.     On  the  ninth  day  he  wa« 
drowsy,  a  strong  thrill  was   felt  with   each  impulse  from' the  third 
c^vrtilage  to  the  fifth;  a  loud  grating  double  friction  sound  was  presenfl 
over  the  seat  of  the  thrill,  the  rubbing  nois?  radiating  thence  np  til 
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r4he  top  of  tlie  sternum,  dovm  to  the  eighth  cartilages,  and  to  the  3elt 
llnd  right  J  a  leather  creak  was  audible  at  the  apex ;  ond  a  sound  of  a 
*^friction  character  was  heard  behind,  over  tlie  dorsf\l  spine.  On  the 
next  day,  when  he  died,  the  vibration  had  increiised.  and  extended 
from  the  third  to  the  seventh  cartilages  ;  it  lessened  in  extent  nlwiVf?, 
on  inspiration,  below,  on  expiration ;  and  was  accompanied  by  a  loud 
creAk  during  systole,  and  a  fainter  creak  during  diastole,  the  sound 
spreading  from  the  seat  of  the  vibration  over  the  front  of  the  chest, 
and  the  uj^per  third  of  the  belly. 

(2.)  Cases  with  a  Creaking  FriHion  Soutid,  no  Tltnll  being  Ohserted, 
OWT  iht  Scat  of  the  Imjyuht,  and  a  Frotlcmcni  cdciiding  bvi/otid,  and 
fspf£%aihj  below  the  Rrgion  of  Prricardial  Dtdnrss, — One  of  the  two 
cases  of  this  class  was  a  young  married  woman,  with  granular  disease 
of  the  kidney.  A  finn  coating  partly  in  ri(Jgcs  and  partly  like  a 
cat*8  tongue  covered  the  heart  and  lined  the  sac.  On  licr  admission 
a  creaking  systolic  friction  sound  was  audible  at  the  apex,  in  the 
fifth  space.  Four  days  later,  when  the  pericardial  dulnoss  was  at  its 
aerac,  reaching  up  to  the  third  cartilage,  her  resi^imtions  being  fifty, 
the  friction  sound  was  no  longer  creaking  but  presented  itself  as  an 
"^- '^«!onal  brush;  but  three  days  alter  this,  or  on  the  eighth  day, 
was  a  loud  leather  creak  over  the  \vhole  region  of  the  peri- 
CAniium.  After  this  the  friction  sound  almost  disappeared ;  but  on  the 
tvelfth  and  preceding  days  it  had  again  burst  into  full  play  as  an  ex- 
tensire  leather  creaking  noise,  covering  the  whole  pericardiinn,  and 
extending  down  to  the  seventh  cartilage;  and  eight  days  later  she  died. 
In  the  second  case,  a  man,  aged  30,  with  small,  prolmbly  granular, 
neys,  recent,  bloody,  honey-combed  lymph  lined  the  pericardium 
d  covered  the  heart.  On  the  day  of  his  admis-iion  the  two  sounds 
bf  the  lieart  were  indistinct.  Next  day  the  impulse  was  extensive, 
ami  a  loud  double  creaking  sound,  more  intense  during  systole,  occu- 
pied the  whole  region  of  the  heart,  extending  downwards  to  the 
wrenth  and  eighth  cartilages,  and  into  the  epigastrium.  During  the 
next  few  days  the  fmttement  was  much  smo<itlier  and  more  restricted 
ta  area.  On  the  eighth  day  he  was  weak  and  in  distress ;  the  friction 
•rwnd  was  audible  over  the  whole  pericardium,  and  beyond  it.  from  the 
•  the  sternum  to  the  lower  curtilage;  and  he  could  scarcely  swallow 
_ '  ak  :  and  in  the  evening  he  died. 
(3,)  Cotes  vnth  "Friction  Sound." — One  of  the  two  cases  of  this 
claA«,  a  roan  aged  38,  with  granular  kidney  of  full  size,  had  receut 
lymph  orer  the  whole  surface  of  the  hcjirt.,  and  in  some  places  the  lioart 
uul  pcricanUum  were  adherent  by  cord-like  prolongations  of  lymph. 
On  the  fifty-seventh  day  there  were  doubling  of  the  second  sound,  and 
A  mtmnur  over  the  thirvl  cartilage.  On  the  seventy-fifth  day,  which 
wa.^  riizVit  days  before  his  deatli,  "double  friction  sound  over  the  jteri- 
was  noted  for  the  first  time.  Tliree  days  later  the  pericardial 
uuds,  which  were  scarcely  audible  witliout  making  pressure, 
mingled  with  pleuritic  friction  sounds ;  but  after  this  he  was  too 
m  for  examination. 
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The  otlier  patient.an  old  woman,  witb  contracted  granular  kidney  and 
pericarditis,  the  whole  surfaces  of  the  heart  and  sac  being  covered 
by  recent  soft  ^anular  lymph,  complained,  on  the  twenty-first  day 
after  her  admission,  of  great  paia  at  the  region  of  the  heart  Next  day 
there  was  pericardial  dulness,  and  friction  sound  was  present  between 
the  stenivini  and  the  left,  nipple;  and  three  days  later  she  died. 

Several  at'  these  seven  cases  of  Bright'w  disease  and  pericarditis  pre- 
sented certain  broad  features  in  common.  In  three  of  them  a  thrill 
or  tactile  vibration  could  be  felt  over  the  region  of  the  heart's  impulse, 
extending  from  the  third  to  the  fifth,  the  sixth,  and  in  one  instance 
the  seventh  cartihiges.  In  one  nf  those  eases  the  thrill  extended  from 
the  right  border  of  the  sternum  across  the  chest  to  the  nipple.  In 
these  three  cases,  and  in  two  others  in  which  a  thrill  was  not  observed, 
a  loud  sound  like  the  creaking  of  new  leather,  usually  double,  but  more 
intense  and  prolonged  with  the  systole,  was  atidibh*  over  the  whole 
seat  of  the  thrill,  or  when  that  was  absent,  over  the  region  of  the 
heart's  impulse.  The  friction  sound  was,  however,  in  none  of  the 
five  instances  restricted  to  the  area  of  the  thrill  or  impulse,  or 
even  of  the  rlisteuHcd  perieardiuTn  ;  but  extended  upwaj'ds  to  the 
top  of  the  stei-num,  downwards  to  the  right  and  left  along 
the  seventh  and  eighth  costal  cartilages,  and  over  and  even  below 
the  ensiform  cartilage.  In  these  cases  the  wide-spi-ead  friction 
sound  became  softer  in  tone,  an<]  especially  downwards,  as  it  widened 
away  from  the  focus  nf  its  greatessL  intensity.  In  two  of  these  five 
cases  with  ci-eaking  and  extended  friction  sound,  the  de}>osit  of 
fibrin  or  lymph  on  the  surface  of  the  heart  was  firm  and  like  a  cat's 
t-ongue,  in  one  of  them  it  was  rough,  in  one  it  was  bloody  and 
honey-combed,  and  in  the  fifth,  patches  of  recent  lymph  were 
present  on  the  heait. 

Tn  three  of  these  cases  there  was  a  period  of  complete  or  partial 
suspension  of  the  creaking  and  extensive  friction  sound  ;  which  afi 
eprcnding  with  i^reat   intensity  and  over  a  large  area,  became  silent 
feeble  and   contracted  in  area  for  a  time,  and  then  suddenly  bu 
forth  again  with  full  intensity,  and  over  a  wide  space.     It  was  evide 
that  under  these  circunislances,  some  influences  were  at  work  exciti 
thehrnrt  at  the  time  of  the  creaking  and  wide-spread  friction  soun 
and  depressing  the  heart  when  that  sound  ceased  or  became  feebl 
In  one  instance,  the  suspension  of  the  thrill  and  creak  was  traced 
the  influence  of  flooding. 

In  the  two  other  patients  the  surfiice  of  the  heart  is  described  as  being 
covered  with  recent,  and  in  one  of  tiiem  with  soft,  lymph.     In  neithi 
of  them  is  it   noted  that   the  coating  of   lymph   was  rough, 
both  of  these  cases  it  is  simply  stated  that  a  "friction  90uud" 
present  over  the  region  of  the  heart. 

In  all  of  these  patients  pressure  intensified  the  friction  sound. 

Casts  with  a  Fnclion  Sound  tJiaf  j/>rg  not  Fatal,  or  not  Exantx 
after  Death. — Besides  these  seven  fatal  cases  of  Bright's  disease  with 
pericarditis  in  which  friction  sound  was  obseived  during  life,  1  ti 
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three  oUier  cases  in  winch  the  signs  of  pericarditis  were  observed  when 
the  patients  were  in  the  wards. 

One  of  these  cases,  probably  fatal,  admitted  during  the  recess, 
Tety  imperfectly  recorded,  presenteii  a  pericardial  friction  sound,  which 
■was  chietiy  present  at  and  below  thti  Jell  uijiplc. 

Another  patient,  a  carpenter,  aged  So,  had  Bright's  disease  and  aortic 
regurgitation  of  some  standing.  On  the  eiglity-second  day  he  had 
great  pain  in  the  lioart,  and  four  days  later  a  rough  double  noise 
resembling  a  friction  sound  was  audible  nvtrthe  cardiac  region.  Four 
days  after  this  there  was  dulness  over  the  iiericarditim  from  the  third 
space  downwards,  and  pain  over  the  hearty  relieved  by  leechus;  and 
next  day  ato-and-fro  friction  sound  was  audible  over  the  heart,  which 
continued  for  six  days  ;  after  which,  when  he  was  in  distress  from 
aching  over  the  heart,  aud  sickness,  the  rubbing  noise  vanished,  being 
replaced  by  the  lost  diastolic  niutniur  of  aortic  regurgitation.  This 
caA«  left  the  hospital  in  improved  health. 

^The  last  cose  of  Bright's  disease  with  friction  sound,  was  one  of 
^■at  interest,  a  cab-driver,  aged  45.  His  urinf^  was  loaded  with  albu- 
Ven,  and  contained  coarse  granular  and  fatty  ca^ts.  Tliere  was^  on 
the  fourth  day,  an  extensive  impulse,  and  n  remarkable  doubling  of 
the  first  sound  heard  all  over  the  I'egion  of  the  impulse,  which  was 
heard  along  with,  but  apart  from,  a  peculiar  pericardia!  friction  sound 
chiefly  siy&tolic,  which  was  audible  for  two  inches  below  the  nifiple. 
This  sound  which  was  rasping  at  first,  became  creaking  two  days 
later,    and   five   days  after   that,  was  only  audible    wlien    pressure 

femade  over  tlie  same  spot,  the  sound  being  like  that  caused  by 
►ing  together  two  pieces  of  emeiy  ]»a])er.     Next  day  there  was 
B.«>i  extension  of  the  friction  sound,  wiiicli  required    no    pressure 
for  its  production,  over  the  whole  region  of  the  pericardium  ;  and  four 
days  later,  tlie  seventeenth  alter  admission,  the  friction  sound  was 
aaft,  double,  and  munnnr-like,  clnetly  heard  on  pressure,  and  was  ac- 
eonipanied  by  the  natural  heait  sounds,  with  which  it  was  not  rhyth- 
janaL     I    could  not   make   out  which  sound  had  the  start  of  the 
^^pr.     For  a  few  days  a  systolic  friction  murmur  was  audible  on 
^BatDg  bcyimd  the  nipple  line,  and  a  doulde  rustle  was  heanioji  pivs- 
W/t%  down  to  the  twenty-eighth  day.     The  extensive  doubling  of  the 
Srat  eouud  held  its  ground  throughout,  and  on  the  forty- fourth  and 
filty-thjrd  days  a  little  frottement  was  again  present,  produced  by 
On  the  sixty-fifth  day  he  felt  lighter  over  the  heart,  and  a 
lor  or  thrill  was  perceived,  extending  over  the  cardiac  region  from 
to  the  left  nipple.  Aloud  double  new-leather  creak  extended 
whole  of  this  region,  but  the  rubbing  noise  spn-ad  far  and 
■ing  heanl  from  rtxilla  t"  axilla,  and  tiown  tlie  ensiform  and 
and  eighth  cartilages.     The  tlirill  and   ci*eak  retained  their 
and  area  for  five  days,  but  on  the  tith  day  the  thrill  was  feeble, 
creak  was  replaced  by  a  to-and-fro  sound  extending  from  the 
'to  the  sixth  cartilage.     Doubling  of  the  first  sound  was  ruixed 
with  the  friction  sound,  but   pressure  iuteusiticd  tlie  latter  and 
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extinguished   the   lumier.    On  the  seventy*third  day  there  was  no^ 
thrill,  nnd  a  systolic  friction  sound,  double  on  pressure,   was  presealj 
between  the  fourtli  and  sixth  cartilages.     Two  days  later  the  rubbing* 
sound  was  no  longer  audible  without  pressui"e,  and  was  qtiite  lost  on  the 
seventy-ninth  day.     In  this  remarkable  case  the  friction  sound  wm 
present  over  a  limited  region  near  the  a])cx,  from  the  fourth  to  the 
twenty-eij^btb  day ;  came  into  play  slightly  on  the  forty-fuurth  aud 
iifth-third  days  ;  aud  ou  the  sixty-fifth  day  burst  out,  with  a  thrill,  with 
great  intensity  over  the  region  of  the  impulse,  and  radiated  theuce  as 
from  a  focus,  all  over  the  front  of  the  chest,  and  down  to  the  eighth 
costal  cartilages,  being  audible  M'ith  a  lessening  area  and  diminishing 
intensity  to  the  seventy-fifth  day.    This  long  and  intermitt-ent  duration 
of  pericardial  friction  sound  appears  to  me  to  be  ]>eculiar  to  the  peri 
canlitis  of  Bright's  disease,  and  is  certainly  never  found  in  rheuuiati 
pericarditis. 

These  ten  cases — which  I  have  given  with  some  deUiil,  as,  with 
the  exception  of  Pr.  Taylor's  cases  and  two  related,  in  thi-i  resj>t^;t 
briefly,  by  Tranbc,  I  have  found  no  cases  of  pericarditis  from  Brighl':* 
disease  in  wliich  the  signs  are  related — presented  features  that 
are  common  in  them,  but  are  comparatively  rare  in  rheumatic  peri- 
carditis. A  thrill  was  present,  as  we  have  just  seen,  in  four  of  tiieae 
cases  or  almost  one-half  (4  in  10) ;  and  a  sound  like  the  creaking  of 
new  leather  was  heard  in  six  of  those  cnses,  or  more  than  one-half 
(6  in  10),  over  the  seat  nf  the  thrill  or  impulse;  and  that  radiated 
thence  as  a  softening  sound  over  the  front  of  the  chest,  lieyoud  the 
region  of  the  pericjirdiuna,  and  downwards  over  the  ensiform  cartilage 
and  the  seventh  and  eighth  costal  cartilages.  These  signs  were  much 
less  frequent  in  rheumatic  pericarditis,  since  a  thrill  was  present  in 
only  one-fifth  of  those  cases,  or  13  in  63,  and  was  distributed  over  the 
region  of  the  impulse  in  only  seven,  was  limited  to  the  second  space 
in  two,  to  the  a]>ex  in  throe  pfitients,  and  to  l>oth  those  regions  in  one 
and  a  creaking  friction  S(»und  was  jiresent  at  or  near  the  time  of  ibi 
acme  of  the  pericardial  eflusion  in  about  one-fourth  of  those  casei^^ 
or  aljout  13  in  63.  The  long  duration  of  the  friction  sound,  and  i 
frecjuent  suspension,  observed  in  several  of  those  cases  of  pericardi 
from  Bright'a  disease,  likewise  distinguisli  them  from  those  with 
rheumatic  pericarditis. 

Calculus   in   Kidney,  Pelvis,   or  Ureier ;  or  Dilatal  PrlvU 
Suppurative   Neplwitis  from    Striciure,  <tc. — T   Imve   added,   in    tli 
Table  of  Pericarditis  in  Bright\s  disease,  two  sections  of  cases  thai 
without  ranking  under  that  affection,  float  upon   its   borders ;  and 
substantially  belong  to  the  same  rlisease  in  this  respect,  that  the  blood 
is  poisoned,  owing  to  the  retention  within  it  of  the  debris  of  th* 
hroken-up  tissues  of  the  body,  ownng  to  the  imperfect  action  of  the  dlsi 
eased  kidney.  In  the  first  series,  the  secreting  structure  of  the  kidney  i» 
often  atrophied  by  the  backward  compression  of  the  organ,  owing  t« 
the  distension  of  tlie  pcKis  from  the  presence  of  calculus  in  the  ureter^ 
pelvis,  or  kidney.     None  of  these  cases,  amounting  to  twelve.  Itad 
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pericarditis.  In  the  second  series  of  cases,  numbering  thirteen,  tliere 
was  sappurative  disease  of  the  pelvis  or  kidney,  owing  mainly  to 
stricture,  or  disease  of  tlie  prostate,  or  bladder  (in  11  cases);  in  one 
caae,  to  calculns  in  the  ureter,  and  in  nnotlier  to  pyipinia.  One  of  these 
cases  had  pericarditis. 

I  refer  to  the  table  for  the  general  condition  of  these  two  sets  of 
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Rheiiiuatic  j^ericarditis,  so  common  in  the  wards,  is  rare  in  the  post- 
mortem room  ;  and  pericarditis,  as  we  have  seen,  occurs  in  as  many  as 
eight  or  nine  per  cent,  of  all  fatal  cases  of  Bright's  disease.  Although 
uncomplicated  pericarditis  is  a  very  rare  affection,  yet  its  association 
with  other  diseases  when  fatal,  and  generally  as  an  effect  of  tliose 
I,  is  by  no  means  rare.  Tiiere  is  no  single  malady  that  is 
iftted  with  pericarditis  nearly  so  often  as  the  two  just  mentioned ; 
we  combine  all  the  other  fatal  cases  with  that  aflection,  except 
\rith  Bright's  disease  and  acute  rheumatism,  we  shall  find  that 
aitlitis  is  found  on  examination  after  deatli  nearly  twice  as  often 
in  tliose  combined  affections  as  in  Bright  s  disease,  and  three  or  four 
limes  as  often  as  in  fatal  cases  of  acute  rheumatism. 

Tlie  records  of  the  examinations  made  after  death  at  St.  Mary's 
H(«pital  during  the  nineteen  years  ending  1800-70  contain  forty 
cases  of  i>ericarditis  that  were  neither  rheumatic  nor  fi*om  Bright's 
dilOMe'  The  accompanying  summary*  sliows  that  thirty-nine  of  these 
CM6ft  of  pericarditis  were  associated  with  some  other  disease,  general 
or  local,  and  that  in  only  one  case  was  the  affection  uncomplicated. 

Besides  these  forty  cases  of  pericarditis,  there  were  sixteen  with 
ptttial  or  slight  pericarditis. 

In  additi<>D  to  these  cases  I  have  anolysed  in  one  view  (1)  Dr. 
GlMUitbeTs'  complete  and  valuable  table  of  the  causes  of  pericarditis 
in  136  coses  ohseiTod  after  death  in  St.  George's  Hospital  during  ten 
rwra;  (2)  thirty-seven  cases  with  pericarditis  published  in  the  J*atho- 
hyical  Transactions  ;  and  (3)  seventy-nine  cases  collected  from  various 
warceft.^ 

A.  Three  coses  of  pericarditis  and  three  of  slight  i>erie4inlitis  had 
pyraia,  one  had  scarlet  fever,  au4l  in  one  the  affection  wa.s  associated 
with  tubercular  disease  of  the  suprarenal  capsule;  B.  twelve  cases  of  peri- 
Mfdhaa  were  associated  with  affections  of  the  heart  or  aorta;  C.  fifteen 
with  affections  of  the  lungs  or  pleura  ;  I),  one  with  ulcer,  and  one  with 
tancex  of  the  rrsophagus ;  E.  five  with  affections  of  the  nlxlomen  ;  F. 
and  li«aides  these  cases  of  secondary  or  associated  pericarditis,  there  was» 
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i:«  (fi)  ;  An<lriil(9);  numllnO'l  (16) ;  Dr.  Stoke*  (18  incloainff  4 
■1) ;  SirThnnms  WntB^n  (3) ;  Trinppl  (13) ;  Dr.  (imves  (6)  ;  Dr. 
tl) ;  Dr.  TJMitUp  (2) ;  nn^  Dr.  Thwnito*  (1) ;  Total,  7»ca«mw 


A.     PERICARDITIS  AND  PERICARDIAL  ADHESIONS— 

I.  yOT  ASSOCUTKD  WITH  ACUTE  RBEDMaTISM  OR  BRtOHT-.S  DISEASE 
IL  ASSOCIATED  WITH  BRIOtlTH  msSKASE 


^--FerivanltlU.  Ac,  usocintMl  with  gciieia]  or 
coiutitntlDnal  diseoM  :— 
A«CAndar7iDfliim.p)tcinia,  phleMt.  erysfp. 
With  scarlet  Tarftr  and  iiiltrnl  rndorAnlitii 
With  difteoM  of  the  ftii|)ni-n-ufiK'sioRuli>fl   . 
With  cancer,  nottitcldit^.  ?10  eaocvrofheart 

wl— Total 

5— FttricardltiL  fte.  Auooiated  with  afTeetJoiu 

or  the  Heart  :— 

Wound  or  the  heart 

Tubercular  perifarditis  (biith  had  phthiito) 

Aneurism  or  ttie  h«art •     . 

Aneiiriftni  ot  tli«  ownndlng  aorta.  .  .  . 
Cancer  of  heart  (tntal  caoeit  or  raneer  7S)  . 
Heart   enlarged  without  valvular  101*0111- 

pet«oi'«  or  any  oihcr  diHeaie 

a.  ralrts  hcal(li)'  in  afructunt  .... 
h.  with  ooDiethiakenlng  of  mitral  valve. 

Mltnl  rvfi:urgiUtion         

Mitral  olutruction 

Aortic  rrgurgiUlioii — a.    niirnding  aorta, 
not  ittat4^  to  be  atheroniatons         .     . 

b,  aorta  atbrrotnatoua,  valve  dineaoed 

e.  oorta    dilated,    Toive     Im-ompetcnt, 

flapi  healUiT 

Mttnl-aorttc  vafve-dtMaiM 

Tricuspid  Talve-dioease 

FUty  ataooM  or  heart 


i!— Total 


Total  with  valvnkr  diseaje 


C— Pericartliliii,  tr   aMoclnted  with  AfTartioiu 

or  the  Lungs  and  Flcum  :— 

PnfuiuoDlt. 

Pleurisy,  not  with  empyema  or  pivnttnonlo. 
Empyvuia,  not  including  puouuumbi     .     . 

raeiimnDinrax     ...  

Phthlnls,  not   Inc.lmlkng  pneumothorax,  6  ; 

(•inpvfiim,  i  I  tubfTculir  perirardltijir  3  . 
Brbiichllia,  Eiu^<h>'sciiia 

0— Total  .         .... 
i>— PerlcflrdttlB,  Ac  aotm'iateil  with  ukar.  1, 

cancer,  1   of  Hw  (£ai>p)ia;t«i«* 

F— Pericardlti*  wuwi.  with  After   of  tlie  Abdo.  :  - 
Ahx-cM  of  livrr,  3*  ;  (ol  dUphmcm.  i) 
Diaptiiig.  henita,  1  ;  tunir.  ron.wlthstom.  1 
PeritonitU,  including  0  tuttercuUrperiToititU, 
nut  including.'*  ]>hthiii».     Total  ca»e»  . 

A*— Total 

/— Ferlcordltli  appar.  not  vmo.  with  oIK-rr  affeo. 

Pericardial  adheoSon  ;  hoart  healthy,  nat  in  tiM 

TOTAI 


*  Had  alio  endocarilllla.  *  One  with  tu^HTciilar  perlcardiU*. 

I  Inftmror  thi-»e  pju^n  the   mitral- valve  wai  thlckenvd.  but  tt  waa  dunbtAil  wbeliier  then 
rrgiirgilatliin  thningli  thf>  nirlral  nritity. 

f  111  tills  rolutun,  thr  name  cane  orten  rBn)tpeani  undrr  different  hendlDite. 
Cases  with  d<iul>irii1  inJU'atlnni  of  Bri^htV  iliiieAM<,  but  without  albnininnrla  or  MMIll 
Pyemia,  f ;  nittnl  rrpirplnrion.  1  ;  mitral  rniitni<-tK>n,  valvr  dix^iue  of  aorta,  ll :  aulal  Mi 
diacaae,  ft;  pnemnonia.  ^;  pleuiify,  4  ;  phthtklf.  ii< :  peiitoDitts.  4 


SuPPLEMSMTABT  Tablk,  <^u^n^  tht  8%z€  of  the  Htari  in  the  eaau  mumerpitd  in  Ou 
prteeding  Tables  (1)  in  their  total  nvrnbery  (2)  in  thoie  with  Pericarditis j'c<nnpleU 
attdparticU;  and  (3)  with  Fericardial  Adheeions, 
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C.    PEBIGABDITIS  IN  ITS  ASSOCIATION  WITH  OTHBB  DISBASESL 

Casea  collected  from  aU  Scmrcu. 


CASia. 


Pericarditia  auociated  with  acal^  IthQuitiatidm 

\^'lth  firight'a  disease 

Dropax 


.^—Wltli  general  or  ConstitutiouuJ  ]>i»:a»a :  - 

Pyemia,  Becondat?  fnAamiijattou  ..>»..»«  ^  . 
Erj'sipelaa  (ineladed  with  Pysmla,  fit.  Mary'i  HonplUl)  - 
Small-pox  .................. 

Fever. . 

Bcarlet  Fever ^ 

Cataneoos  eruption. ,    .    . 

Tubercular  disease,  supra  nnal  cai^iulQ  ..,,»,. 
Tubercle ,,..... 


Cam.'er 


hi 

I 


IS  W 17 
4 


Syphilis. 


J-TOTAt  , 


B— 


With  Aflections  of  the  Heart  auJ  ii,*ix^  \-^ 

Wound  of  the  heart    ............ 

Blow  over  the  heart  (1),  (hiirture  of  tke  stemum  11)  . 

TubercuUr  FericardiUa 

Cancer  of  heart,  pcricanlium  ur  ai-i^liboiLrlioud    .    , 

Neighbouriug  abscess  (2  In  Luuri) . 

Fibroid  disease  of  walla  of  heart ,    , 

Aneurism  of  honrt  .    .    .    .     ^    ,    ^    .    -    ^     ,     .    . 

Aiit^urism  of  ascending  ai'cla 

EiiianienieDt  of  lieart,  wlthi:rut  us^ilj^ucd  uuiii pliiMitloiiii 

**Di8eaae<nieart"  and  "ilmiMj" 

Valvular  discaue  of  heart     .     .     .    <    >    .    .     .    .    . 
Cyanosiit,  nialfonnatiuii  ..•....«,.., 


2eor3' 


3  01  4 

2 


li — TuTAL 
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-With  AtTt^utiouH  uf  the  Luii};-.  !Lbi>1  ini-iiiu;-. 

Poeuuionia  (Ki'UfnUIy  witli    iiJiuriny)    .    .    ,    ,     , 

Pleurisy  (including  eiiipyt'iiiji.)  .     +    « 

PhtJiisia 

Conituunication  lM.-twccn  pt^rirj^LnliuiLi  aud  nbscv'iu  uf   nug  . 
Indeflmte  affcfUou  of  the  ilitutt  ...,,...., 


D—' 


With  wound  (1); 
a'9<ii>hagU3  . 


f— Total 


slough  (1):    uiaT(l)^   and  cancer  i[lji    uF 
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/'.'— With  Allectioiia  of  tlio  AlHloint^ji,  Ija-ludiii^^  Hit*  Dliithlir^jjTiii  > 
Diaphr^natic  heruiu  (l> ;  Luiui^itr  t:gtiuetti.'J  with  ■itoiiiat^li 

(1) 

Abscess  of   liver  (:();    ouf    coiinpimivr'itL-d    with    ]H.'rkftT' 

dluiu <..,.■.,*. 

Perituuitis »    ^ 


t'-TuTAL   ,      .      .      .       , 

Pericarditis),  nut  assuciutud  nltU  ullivr  itiruL'tloun   , 

OaAJID  TuTAF.     .      . 
*   Not  iiii-liiditii;  tlioH*.'  U-<  m    Mri^dttV  di.-44?j|4n. 
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I  Imve  just  siiid,  ime  iu  which  the  al}ection  appeared  to  be  primar)', 
or  uucouiplicateU. 

A.  General  Diseases, — One  ol'tlie  three  coses  of  pyaemia  was  a  school- 

>y  whose  leg  was  doubled  up  under  him  Hve  days  beioru^lus  admissiou. 

[c  cumu  ill  with  hurriud  brcatlnug,  bhio  lips,  aiid  tondorut'&a  uver  the 

test  and  abdomen ;  ou  plucing  the  hand  over  the  heart  a  sense  ul 

ictiun  was  felt,  and  a  loud  pericardial  friction  sound  m  as  heard  all 

^er  the  cai'diac  i*egiou.     He  had  delirium,  and  died  during  the  night. 

le  surfaces  of  the  heart  and  sac  were  covered  with  recent  lymph  iu 

L^s,  and  connected  by  tliixiads  ;  and  the  muscidar  substance  of  the 

Lit  was  firm,  and  contained  numerous  minute  purulent  dots  scattei-ed 

iu«h  the  fibres  of  the  loft  ventricle.     Dr.  Trotter  observed  this 

ktient 

This  case  is  typical  of  a  frequent  method  in  wliich  pya?mia  induces 
*icardttis.  In  such  cases  tbe  iutlammation  does  not  at  once  attack 
surface  of  the  heart,  but  spi^euda  to  it  from  the  points  of  suppura- 
rc  iutiammatiou  minutely  scattered  through  tiie  nniscular  M'allsof  the 
jun,  just  as  j)leurisy  is  caused  by  the  masses  of  suppurative  inflamma- 
m  spread  tlirough  the  huigs.  Dr.  Mo.xou  *  has  seen  several  cases  of 
riemic  abscesses  of  the  heart,  mostly  in  youths  with  suppurative 
triobtitis,  ttr  acute  necrosis  of  Ihii  long  boties,  in  which  [lericanlitis 
often  cause<.l  by  the  bursting  of  small  abscesses  into  the  pericar- 
LUK  Tliis  is  not  however  tlie  invariable  mode  in  which  pericarditis 
caused  by  pyicmic  abscesses  i>f  the  Jicart,  since  in  my  case,  just  given, 
id  iu  Mr.  .Stank-y's,'-  there  was  evidently  no  rupture  of  the  minute 
illcctions  of  pus  iuthe  walls  of  the  heart.  Dr,  Moxon  fmdb  that  in 
■a  with  pyicmic  iutiammatiou  of  the  lung  near  its  suilace  the  pleura 
:om€S  involved,  and  thus  eveiy  diseased  portion  of  tissue  is  covered 
iih  a  layer  of  lymph ;  and  that  when  general  pleurisy  takes  place, 
te  abscesH  has  generally  burst  into  the  pleuiti,  and  so  caused  the 
"sei-ous  inflammation  (p.  828).  This  well  represents  the  parallel  coudi- 
_tions  in  cases  of  pericarditis  caused  by  pyiemic  abscesses  in  the  heart. 
Another  case  may  be  named,  a  man,  whu  had  rigoi-s  i»n  tht^  day  after 
ig  operated  upou  for  i>erineal  tistida,  and  was  seized  ou  the  follow- 
day  with  violent  pain  in  the  region  of  the  heait,  the  sounds  of 
lich  were  natural.  Next  day  there  was  a  distinct  pericardial  fric- 
m  s*mnd,  which  was  feeble  iu  the  evening,  and  was  not  again  dis- 
ictly  audiltle.  He  died  on  the  twelfth  day  after  the  operation,  and 
Uic  pericardium  was  found  to  be  adherent  to  the  heart  by  a  thick 
~  rer  of  recent  lymph.  In  this  case,  uidike  that  related  above,  the 
fitmic  inflammation  evidently  struck  directly  at  the  pericardium, 
ice  violent  pain  seized  tbe  heail  the  day  after  the  operation,  and 
.t  day  thei-e  was  a  pericardial  friction  sound.  These  two  cases 
tw  the  rapidity  with  which  the  processes  of  iutlammation  pass 
rough  their  stages  in  j.ya.*miu, 
[')'a'inia,  including  \Nith  it  erysipelas,  was  a  much  more  iitsqueut 

*  Lteturet  on  Pa/Moloffical  Amttoi»jf^  \>y  Dr.  WUksnnd  Dr.  Aloxon,  p.  1S2. 

*  MfdiCQ-Chirxir^cal  TramncUoni^  vii.  323. 
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cause  of  pericarditis  in  Dr.  Chambers*  cases  observed  in  St.  Geon^'i 
Hospital  (22  or  23  in  81  or  1  in  3*8  of  the  cases  of  pericarditis  that 
had  neither  acute  rheumatism  nor  Bright's  disease)  than  in  those 
recorded  in  St.  Mary's  Hospital  (3  in  46  or  1  in  13-6 ;  or  including 
partial  pericarditis  d  in  56  or  1  in  9*5). 

Fever,  in  whicli  the  senjus  inllamnmtions  are  rare,  was  only  A3ao- 
ciated  with  pericavditis  in  six  instances  among  those  from  ever)*  source. 
Tliis  does  not  include  one  of  small-pox,  properly  pyajiuic,  nor  one 
scarlet  fever 

Those  constitutional  diseases,  tubercle,  cancer,  and  sj'philis,  were  ve 
rarely  complicated  with  pericarditis,  or  in  only  one  each  among  the 
whole  of  the  combined  cases,  not  including  however  tubercular 
pericarditis  or  cancer  of  the  heart,  in  which  the  action  of  the  dideue 
was  strictly  iocal. 

One  single  instiince  of  chorea,  which  is  so  closely  connected  with  acute 
rheumatism,  had  pericarditis.     This  occurred  among  tlie  collected  c&8e& 

The  case  of  pericarditis  associated  with  disease  of  the  suprarenal 
capsules  is  fi^^ured  at  page  307.  This  man  could  not  lie  down,  his 
chest  was  uuiversaliydull  on  percussion  in  front  and  atthe  left  side,  and 
the  sounds  andinjpulseof  his  lieait  were  absent.  Upon  these  j^roonds 
Sir  James  Alderson,  under  whose  care  he  was,  correctly  inferred  that 
he  had  perienrditis. 

B.  Affcclions  nf  llie  Hmrt  and  Aorta. — In  one  case,  a  man, pericarditis 
was  caused  by  a  wound  of  the  heart,  The  ri;^'ht  ventricle  was  pene* 
trated  by  a  wound  about  half  an  incli  long,  and  the  surface  of  tlie  heart, 
and  that  of  the  pericardial  sac  were  covered  with  recent  lymph,  stained 
red  in  many  places.  He  survived  the  injury  nearly  five  days.  The 
left  ventricle  was  j)en«tmted  by  a  wound  half  an  inch  long.  In 
another  patient  who  survived  nearly  two  days,  fibrinous  coagula  were 
found  on  either  side  of  the  wound,  but  there  was  no  definite  note  of 
pericarditis.  Pericarditis  wjis  caitsed  by  an  injury  inflicted  over  the 
region  of  the  heart  in  two  of  the  collected  cases. 

Local  affections  of  the  pericardium  itself,  and  of  the  immediately 
adjoining  structures,  whether  bearing  upon  it  from  within,  and 
occupying  the  walls  of  the  heart  or  ascending  aorta ;  or  from  without, 
and  seated  in  the  netghbouriMg  tissues,  all  tend  to  produce  pericarditis. 
Tubercular  pericarditis  occurred  in  two  instances ;  and  as  tubercular 
disease  of  the  pericardium  is  rare,  it  is  evident  that  tliis  affection  baa 
a  strong  tendency  tn  inlhune  the  surface  of  the  heart. 

Among  the  atJ'ections  of  the  structure  of  the  heart  that  excited 
pericarditis  by  bearing  outwards  upon  the  pericardial  surface  of  the 
heart,  there  were  four  cases  with  cancer  of  the  heart ;  two  with  fibroid 
disease  of  the  hearty  in  which  the  disease  extended  to  the  surface  of 
the  organ  ;  and  two  of  abscess  of  the  heart,  in  one  at  least  of  which, 
described  by  Dr.  Graves,  there  was  no  pyaemia,  and  in  which  instance 
the  abscess  contained  two  ounces  of  pu^,  and  did  not  therefore  cause 
pericarditis  by  bursting  into  the  saa  These  cases  are  derived  fromJ 
all  sources.  J 
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Aneumm  of  the  lieart  was  the  cause  of  pericarditis  iu  another 
patient,  a  well-formed  woman,  a;^ed  53.  Tlie  pericardium  was  dis- 
tended with  about  eight  ounces  ol'  ilnid,  and  was  adherent  in  front  to 
the  right  ventricle,  and  behind  to  the  left  ventricle  by  quite  recent 
attachments.  The  mitral  valve  was  thickened  and  incompetent.  An 
aneurism  was  discovered,  on  examination,  in  front  of  the  left  ventricle 
about  the  size  of  a  small  orange.  The  walls  of  the  left  ventricle  were 
thickened,  but  iu  the  position  of  the  sac  there  was  not  a  trace  left  of 
mosciilar  tissue,  and  the  wall  was  only  formed  by  the  parietal  layer. 

In  all  these  cases,  whetlier  of  cancer,  fibroid  disease,  abscess,  or 
aneurism  of  the  heart  with  pericarditis,  the  inflammation  of  the 
surface  of  the  heart  is  excited  in  the  same  manner.  Tlie  new  mass, 
projecting  into  the  pericardium,  and  bearing  upon  it  durini^  the  active 
contraction  of  the  or^pin  with  a  rude  and  unaccustomed  force,  excites 
inflamniation  in  the  opposite  surfaces  of  the  heart  and  tlie  pericardial 
sac,  and  so  establishes  pericarditis. 

Aneurism  of  the  ascending  aorta  excited  pericarditis  in  eight  of  the 
eases  derived  from  all  sources ;  and  three  of  the  twenty-six  cases  of 
that  affection  observed  in  8t.  Mary's  Hospital,  presented  evidence 
of  previous  pericarditis  in  the  funn  uf  pericardial  adhesion.  In  these 
casas  the  j>ericarditis  is  excited  by  the  constantly  enlarging  aneurism 
bearing  upon  the  jiericardium,  in  the  same  manner  that  it  is  excited 
by  cancer,  abscess,  fibroid  disease,  and  aneurism  of  the  heart. 

Coses  with  valvular  disease  of  the  heart,  including  all  its  varieties, 
without  Bright'a  disease,  were  attacked  with  pcricaixlitis  in  definite. 
but  by  no  means  frequent  numbers,  since  that  affection  appeared  iu 
only  6  of  the  117  fatal  cases  in  which  the  valves  of  the  heart  were 
iooompetent  (1  in  LiO).  These  proportions  are  increased  if  we  strike 
out  the  thirty  cases  of  the  class  under  examination  iu  which  there 
were  complete  mlhesions  of  the  heart,  and  in  which  pericarditis  was 
therefore  forbidden,  llms corrected,  tlie  attacks  of  pericarditis  number 
6  in  87  (or  1  in  14*5).  It  will  l)e  interesting  to  ascertain  wlietlier 
Tftlvular  iucomj>etence  with  Wright's  disease  was  more  frequently 
Ttstted  with  pericarditis,  than  when  it  existed  free  from  that  atfection. 
In  78  cases  of  Rright's  disease  with  imperfection  of  the  valves,  5  had 
itis  (1  in  lo-6),  or,  deducting  nine  in  wldcli  the  heart  was 
ipletely  adherent,  the  nunjbej*s  stand  5  in  6'J  or  1  in  14.  From 
comparative  results  it  would  seem  that  Bright'a  tUsease  scarcely 
the  tendency  to  pericarditis  iu  valvular  disease  of  the  heart, 
forlbe  proportion  is  almost  identical  iu  the  two  sets  of  cases.  Partial 
pericanlitis  was  present  in  4  of  the  117  cases  with  valvular  insuf- 
ficacncy  that  were  free  from  Bright's  disease;  and  in  three  of  the  78 
raifii  of  that  class  in  which  the  kidneys  were  alTected, 

The  six  coses  of  pericarditis  have  been  just  distributed  over  the 
whiole  series  of  cases  ^\'ith  valvular  disease,  the  varieties  of  tlie 
aAKtion  being  mergeil  under  one  conmion  title.  If,  however,  v>e  dis- 
llsglliah  the  ilitfcreut  afiections  of  the  \alves  from  each  other,  we  find 
a  nmarkable  Jiircrcncc  in  the  propuition  iu  which  they  were  respcc- 
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lively  attacked  with  pericanlitis.     The  cases  of  mitral  iucomixiiQiio^ 
included  all  but  one  of  those  attacks  of  peiicarditis,  or  5  in  32  ;  or, 
deductin;^  12  with  complete  adhesions  of  the  heart,  5  in  "20  or  1 
in  4  of  those  cases  were  thus  affected.     The  remaining  inst-anoe  of 
peiicarditis  appeared  in  one  of  the  thirty-one  cases  of  uiitnU-aoi 
insuRicieucy.   or,    deducting    fourteen    with     complete    peria 
adhesions,  1  in  17  of  those  cases.     Not  one  of  32  cases   with  aoi 
valve-disease,  or  of  20  cases  with  miti-al  obstruction,  had  pericarditis. 

Pericar<.litLs  in  oases  of  valvular  disease  had  a  strong  but  not  exclu- 
sive preference  for  mitral  incompetence  among  the  collected  cases, 
inchuling  those  in  the  rathologkal  TrtnisactiojiSj  for  amoni?  eleven 
cases  in  which  the  aHection  of  the  valve  was  specified,  eight  had 
mitral  insufticiency,  wliile  two  had  mitral -aortic,  and  one  had  aortic 
valve- disease.  May  not  the  comi>arative  frequency  of  peric;irditis  iu 
mitral  valve-disease  be  due  to  the  resistance  to  tlie  How  of  blood 
tlirough  the  lungs,  and  the  consequent  distension  of  the  right  ventricle 
with  blood ;  the  powerful  action  of  that  ventricle,  wliich  presses  so 
strongly  upon  the  walls  of  the  chest  iu  front;  and  the  fulness  of 
the  coronary  veins — which  occur  in  the  final  stage  of  that  allection  ' 

Tlie  cases  of  pericarditis  in  I'right's  disease,  with  valvular  insufti- 
ciency, were  equally  distributed  over  tlie  whole  series ;  two  with  mitral 
incompetence,  one  with  mitral  contractiou.  one  witli  aortic,  and  one 
•with  mitral  aortic  valve-disease  being  thus  affected. 

Pericarditis  attacked  one  case  in  which  there  was  hj'pertropbv  "f 
the  heart  witliout  valvular  disease,  or  any  other  complication  oxK-jit 
pericardial  adhesion.     Thei-e  were  altogether  eJeven  cases  of  hypoi^l 
trophy  of  the  heart  thus  circumstanced,  and  as  in  sijc  of  tliem  th^^ 
heart  was  adherent,  rendering  pericarditis  impossible,  that  afiectiou 
attackefl  one  in  (ive  ca-ses  of  this  class. 

It  will  be  well  to  inquire  as  to  the  proportion  in  which  pericarditjs 
attacked  cases  witli  and   without  hypertrophy   of  the   heart     1" 
heart  w;xs  enlarged   in    130  out    of    655   ca-ses   of    all  the    kn,  ^^ 
enumerated  in  tlie  snpplemenl;iry  UMc  at  ]»age  421,  that  were  free 
from  Bright's  disease,  and  among  these  130  cases.  12,  or  1  in  11,  had 
pericarditis.    The  heart  was  cliseased  in  80  of  those  cases  in  wliich 
the  organ  was  enlarged,  excluding  eleven  without  other  complications 
except  adhesion ;  and  including  those  cases  with  adherent  i>ericAr- 
dium,  the  begirt  was  not  diseased  in  45  instances.     Of  the  cases  just 
referred  to,  26  of  the  86,  and  9  of  the  45,  had  pericardial  mlhesioiii, 
and  could  not  therefore  have  pericarditis.    After  deducting  the  cases 
with  adhesions,  7  in  (JO  (or  1  in  8G),  with  disease  of  the  heart,  '^'^^ 
b  of  the  36  (or  1  in  7),  without  other  affection  than  hyi>ortrapliy  a^| 
that  organ,  had  pericarditis.      Without  going  into  det^iil  it  nmy  te^ 
briefly  stated  that  of  the  rest  of  the  cases,  aiter  deducting  those  '»*ith 
adherent  pericardium,  *>  in  104  (or  1  in  17)  of  tliosc  in  which  tiie  ho«n 
wa.s  rather  large,  4  in  267  (or  1  in  06)  of  those  in  whicli  that  of^j^mn 
was  natural  in  size,  and  1  of  the  2Q,  in  which  it  was  small,  bnd 
pericarditis.  ^ 
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These  returns  make  it  evident  that  enlargement,  or  hypertrophy 
of  the  lieart  exercises  a  powerful  influence  on  the  production  of 
pericanlitis.  Besidea  the  cases  enumerated,  there  were  107  (or  1  in 
6)  in  which  the  nize  of  the  heart  was  not  described,  and  of  these  sixteen 
(or  1  in  67)  ha<l  pericardial  adhesions,  and  nineteen  (or  I  in  4, 
excluding  those  with  adhesions)  liad  pericai-ditis.  It  thus  appears 
that  the  size  of  tlie  heart  was  not  described  in  nearly  one-half  of  the 
cases  with  pericarditis,  owing  evidently  to  the  niiud  of  the  reiwrter 
being  preoccupied  by  the  morbid  anatomy  of  the  iutJamed  organ.  One 
of  I  he  coAes  in  which  the  size  of  the  heart  is  not  noted  had  mitral 
incompetence,  and  may  therefore  l>e  ranked  with  those  in  wliicli  the 
oi^an  was  enlai:y;ed;  and  ten  of  them  liad  pneumonia  (in  G),  pleurisy 
(in  3),  or  empyema  (in  1).  In  those  ten  cases  the  labom-  uf  the  right 
ventricle  must  have  been  increased  and  prolonged,  with  the  effect  of 
enlarging'  the  right  side  of  the  heart.  This  would  tell  more  on 
the  cases  with  pleuro-pneumonia  than  in  Ihuse  with  simple  pleurisy 

empyema,  but  in  such  cases,  with  mucli  effusion  into  one  side  of 
chest,*  the  obstacle  to  the  stream  of  blood  tlirough  the  liiugs  is 
great.  This  was  well  evidenced  in  a  case,  ah-cady  alluded  to  at 
e  1 40,  of  extensive  etlusion  into  the  right  side  of  the  chest  which  I 
through  the  kindness  o'[  Dr.  Wane.  Mr.  James  Lane  drew  off  a 
quantity  of  fluid  from  the  affected  side.  Before  its  removal  there 
was  a  mitral  murmm*  and  doubling  of  the  second  sournL  The  doubling 
disappeared  when  tlie  fluid  was  being  extracted,  and  utter  a  time  the 
mnriuur  vanished.  In  these  cases,  ilierefore,  the  prime  effect  uf  the 
■preoding  of  inflammation  from  the  pleura  to  the  pericardium  was 
msghtened  by  the  added  secondai-y  iutluence  of  the  increased  size 
%in\  labour  of  the  right  ventricle, 

C.  Eight  patients  with  pneumonia  (8  in  46),  three  with  pleurisy 
(3  in  26),  and  two  with  empyema  (2  in  17)  had  pericarditis.  In 
all  thc^e  cases  (13  in  89),  "whether  the  primarj'  affection  was  pneu- 
monia or  pleurisy,  it  was  the  pleurisy  affecting  the  outer  surface  of  th« 
pencardium.and  spreading  thence  to  its  inner  surface, that  immediately 
kindled  the  pericarditis. 

Throe  of  the  eight  cases  with  pneumonia  and  pericarditis  were 
under  my  can^,  but  in  none  of  them  did  I  detect  a  friction  sound. 

T«vo  of  the  thi-ee  cases  with  pleurisy  and  pericarditis  were  my 
pAiients,  and  in  1>oth  of  them  friction  sound  was  heard.  One  of  these 
wu  a  little  girl,  who  had  been  attacked  a  fortnight  before  with  pain 
^IHp  left  side  and  over  the  heai-t,  and  was  biuught  to  the  hospital  in 
^^Bkiilier's  arms,  in  distress,  pale,  and  l^reathing  hurriedly.  There 
^^Kxteiisive  pleurisy  of  tlie  leftside,  and  next  day  there  was  dulness 
HBicuasion,  and  a  double,  rather  smooth  friction  sound  over  the  wliolo 
pencardium.  Chorea  soon  appeared,  and  on  the  seventh  day,  when 
there  was  a  mitral  murmur,  the  effusion  had  reached  its  acme.  Two 
days  UUt,  when  the  friction  sound  was  limited  to  the  lower  stei'num, 
«be  died.  The  other  case  was  a  man  who  had  l>ecn  ill  six  mouths 
fith  pleurisy  of  the  left  side.  On  the  eleventh  day  utter  admission 
■■K  F  F  2 
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double  pericoi'dial  friction  sound  came  into  play,  and  continued  to  tb 
nineteenth  day.     After  two  days  it  vanished  from  over  the  heart,  a 
'^vas  only  audible  at  the  apex ;  it  was  thus  ten  days  later,  and  on  t 
following  day  he  died.    The  heart  was  abnost  univeraally  adherent 
yellow  lymph. 

Although  in  these  thirteen  cases  the  pleurisy  excited  inllamniation 
of  tlic  exterior  of  the  pericardial  sac,  which  travelled  tlu'ougli  its  fibrous 
structure  to  its  interior,  and  then  attacked  the  suiiace  of  the  heart; 
yet  in  many  of  the  seventy-six  other  cases  with  pleuro-pneunionia  or 
pleurisy  the  exterior  of  tho  pGricardiiim  \v[us  jnllamed,  and  yet  the  sac 
proved  to  be  a  barrier  to  the  iiiflamuiation,  which  did  not  extend 
inwards  so  as  to  excite  pericarditis.  We  liave  seen  tliat  in  rheumatic 
pericarditis  the  inflammation  habitually  travels  through  the  fibrous 
walls  of  the  sac,  and  attacks  its  exterior,  or  pleural  surface,  exciting 
pleurisy ;  so  that  pericarditis  tends  to  pass  from  within  outwauls 
much  more  thau  pleurisy  of  the  pericardium  does  so  from  without 
inwards. 

A  case  of  pleurisy  with  pericarditis,  under  my  care,  that  recovcrcd 
presented  a  peculiar  pericardial  friction  sound  on  pressure,  to  the  leftof 
the  lower  sternum,  that  lasted  about  three  weeks. 

I  have  just  alluded  to  the  important  secondary  influence  whicli  thff 
increiiscd  size  and  force  of  the  riglit  ventricle  exercises  in  reinforcing 
the  [irijuary  iutluence  of  the  extension  of  the  inflammation  from  the 
pleura  to  the  pericardium  in  cases  of  pneumonia  aud  pleurisy. 

Pericarditis  attacked  two  cases  of  phthisis  out  of  a  toted  numb*'f 
affected  witli  that  disease  amounting  to  12.  This  does  not  include 
the  two  cases  of  tubercular  pericarditis  witii  phthisis  already  spokcu  "^ 
Dr.  Stokes  gives  an  important  case  communicated  to  him  by  P'* 
McDowell  in  which  pneumo-pericarditis  was  caused  by  a  fistulooJ 
coninuiiiication  between  the  pericardium  and  a  small  cavity  at  lli^ 
summit  of  tlie  right  lung ;  the  apices  of  both  lungs  were  healthy,  but  tliff 
bases  of  botli  hmgs  were  solidified  from  a  deposit  of  miliary  tubertlo  au^ 
from  pneumonia.^ 

D.  Two  cases  were  attacked  with  poric^u'clitis  owing  to  disease  of 
the  oesophagus  where  it  passes  beliiud  the  pericardium.  In  one  *'f 
these  patients,  who  was  under  the  care  of  Dr,  Chambers,  the  resopbagtt* 
was  ulcerated  from  the  bifurcation  of  the  trachea  to  lialf  an  inch  elxjve 
the  diaplinigm.  The  ulcer  gave  way  into  the  pericardium,  wliich  w^ 
filled  with  tluid  from  the  stomach,  and  the  interior  of  the  sac  *** 
lined,  and  the  heart  was  covered  with  recent  fibrin. 

The  other  patient,  with  cancer  of  the  oesophagus  behind  the  i«W] 
cardium,  a  woman,  aged  ¥!,  a  cook,  under  my  cai-e,  complained 
slight  difticulty  in  swallowing,  referred  to  the  fauces.     A  to-axkl-fi 
friction  sound,  louder  with  the  iliastole  than  the  sj-stole,  m-os  audi^ 
over  the  cardiac  region,  being  most  intense  over  the  sixth  carti" 
and  heaixl  from  thence  to  the  ninth  cartilage.     Pleural  friction  Wi 
also  present.    This  patient  died  on  the  fifth  day  after  adnmsioa 

»  Dr.  Stokes,  On  Dwascs  of  Uu  Ueart  and  Aurt^t  p.  25. 
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E.  Tliere  was  a  small  and  remarkable  group  of  cases,  in  which 
sricarditis  was  caused  by  alFectioiis  involviug  the  diaphragm.     Oue 

them  hnd  diaphragm  a  tiL*  hernia;  two  others  had  abscess  of  the 
^r  iuvolving  the  diaphmgiu  ;  and  another  had  a  tumour  connected 
ith  the  |>cricardiura,  and  communicating  witli  the  stoinacL 
In  the  case  of  diaphmgniatic  hernia  which  was  under  the  care 
Sir  Jame-8  Alderson,  the  stomach,  omentum,  spleen,  and  transverse 
»lon  were  forced  through  an  opening  into  the  left  side  of  the  chest, 
lich  contained  six  pints  of  liquid,  partly  digested  blood,  partly  food. 
le  lieart  was  displaced  to  the  right  of  the  sternum,  and  there  was 
pericarditis. 

In  one  of  two  other  cases  an  abscess,  with  thickened  walls,  con- 
taining several  ounces  of  gi'ceuish  pus,  was  situated  between  tlie  pericar- 
tliiim  and  the  liver,  involving  the  diaphragm,  and  communicating  with 
small  abscess  in  the  liver.  The  pericardium  contained  many  ounces 
puviform  fluid,  and  its  lining  membrane  and  the  surface  of  the  heart 
Vere  "  hypenemic,"  the  latter  being  very  I'ed  and  velvety.  In  the 
other  case,  the  diaplimgui  was  pushed  up  by  the  liver  in  a  conical  pro- 
tion,  which  was  formed  by  an  abscess  occupying  the  interior  portion 
the  left  lobe  of  the  liver,  and  the  contiguous  part  of  its  right  lobe, 
le  i)ericimlium  contained  two  or  three  ounces  of  turbid  fluid,  and 
le  surface  of  tlie  heart  was  roughened  by  a  I'ecent  deposit  of  lymph. 
Dr.  Graves  gives  an  important  case  in  which  pneumo-pericarditis 
was  caused  by  a  hepatic  abscess  which  communicated  witlx  the  peri- 
cardium and  t!ie  stomach. 

lu  the  fourth  case  the  pericardium  was  full  of  thick  yellow  fluid 
id  there  were  some  nodules  on  the  aorta ;  a  dense  white  tumour 
licb  was  interposed  between  the  pericardium  and  the  diaphragm  was 
med  in  the  middle,  and  formed  a  cavity  which  communicated  with 
le  stomacli  and  spleen,  and  resembled  an  uh:er. 
One  case  of  peritonitis  out  of  a  total  of  64  had  general,  and  another 
Lad  partial  pericarditis. 

F.  There  remains  one  fatal  case  of  pericarditis  in  which  there  was 
evidence  that  the  aflectiou  was  secondary  to,  or  associated  vnih^ 

»y  other  disease. 

In  this  patient,  a  woman,  aged  44,  the  pericardium  was  nearly  the 

cightli  of  an  inch  thick,  and  its  sac  contained  a  large  quantity  of  sero- 

pnrulent  fluid.     The  surfaces  of  the  heart  and  the  sac  were  covered 

rith  recent  layers  of  plastic  dej)osit,  which  was  arranged  at  the  base 

a  honeycomb   shape,  and  was  lengthened  out  at  the   apex  into 

nds.     Tiie  heart  was  small,  hard,  and  contracted  ;  the  lungs  M-ere 

ingested  behind ;  and  there  was  a  quarter  of  a  pint  of  brown  fluid 

each  lateral  cavity  of  the  chest 

Two  case^  of  pericarditis,  under  my  care  in  St.  Mary's  Hospital, 
j>resented  no  other  definite  afTection.     One  of  these,  a  schoolboy,  aged 
,2,  was  attacked,  eighteen  days  before  his  admission,  with  pain  in 
>th  sides  of  the  chest,  worse  in  the  left.     On  admission  the  impulse 
tlie  heart  was  in  the  fifth  space,  tbore  was  fulness  over  the  pericar- 
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tliuni,  dalness  fi-om  the  second  cartilage  to  the  sixth,  and  a  loud  to-and- 
fro  sound,  which  was  intensified  by  pressure,  over  the  same  region  and 
up  to  the  top  of  the  sternuni.     Next  day  the  dulness  had  lessened,  but 
the  friotion  sound  was  strong  and  grating,  and  extended  beyond  the 
region  of  dulness.    For  several  days  it  was  more  feeble  and  limited  | 
on  the  fourteentli,  and  two  days  later,  it  was  again  louder,  but  ol 
the  nineteenth  day  it  had  vanished.    The  other  patient,  a  pit-gnai 
woman,  took  cokl  six  weeks  beforc  admission.     The   lieart'a  aetioi 
was  tumultuous,  and  on  the  thirst  day  the  impulse  extended  froi 
the  sternum  to  two  inches  and  a  half  beyond  the  left  nipple,  a  to-am 
fro  sr*und  ap[K'ared  over  and  below  the  region  of  the  heart,  and 
initnd  murmur  at   the  apex.     Next  day  an   impulse   of  a   gratiu 
character,  almost  a  tlnill,  extended  over  the  region  of  tlie  fricti( 
sound.    These  signs  continued  with  variations,  but  lessoning,  and  oi 
the  fourteenth  day  the  impulse  had  shmnk  inwards  for  two  inchi 
and  a  half,  being  boundoti  by  the  nipi)le  line.     Three  dn>'s  later 
systolic  murmur  was  converted  by  pressure  into  a  fiiction  soxmd.  whi< 
di8api>eared  on  the  eighteenth  day. 

The  Treatment  of  PERicuiDms. 


Pericarditis,  as  we  have  just  seen,  is  so  rarely  met  with  except  as 
combination  of,  or  associated  with,  some  other  disease,  that  in  the 
-treatnicnt  of  such  cases  we  have  to  consider  mainly  the  primary 
nffection,  and  along  with  this  the  local  management  of  the  secondary 
iniiaramation  of  the  pericardium.     1  sliall  of  course  here  practicallj 
limit  myself  to  this  latter  and  local  point     It  will  be  important 
liowever,  to  touch  upon  tlie  measures,  in  the  treatment  of  the  mail 
disease,   that  may  tend  to  prevent  tlie  occurrence   of  pericarditij 
I  shall  briefly  consider  (1)  the  preventive  treatment  of  acute  rheu- 
matism, in  relation  to  the  possible  occm*reace  of  pericarditis  and  {^ 
the  local  treatment  that  the  preeence  of   pericarditis   may   i^nd< 
dasirable  in  those  diseases  which  are  more  or  less  fi'equently  compli- 
cated vn.i\\  that  aflectioa 

(1)  The  chief  objects  to  be  kept  in  view  in  the  treatment  of  «t«/4 
rheumatism,  are  (1)  the  mitigation  of  the  endocarditis  that  is  the  nsi 
and  natural  effect  of  that  disease,  and  (2)  the  prevention  of  pericai 
ditis.  which,  though  the  frequent,  is  not  the  customary  compUcatioi 
of  that  disease.  Fortunately  the  measures  that  tend  to  palliat*!  thdj 
inHnnnuation  of  the  iuterior  of  the  heart,  tend  also  to  preveut  \\m 
inflammation  of  the  exterior  of  that  organ.  The  Address  in  Medicine 
given  at  the  meeting  of  the  British  Medicine  Association  in  Newcastle- 
on-Tyne,  was  devoted  to  the  treatment  of  acute  rheumatism  I»y  rest  and 
the  relief  of  local  pain,  with  n  view  to  prevent  pericarditis  and  lessen 
the  severity  and  permanent  ill  effects  of  endocanlitis.  The  publisher 
of  this  work  will  supply  the  reader,  if  he  desire  it.  with  a  copy  of  that 
Address.    The  absolute  rest  of  every  limb  and  joint;  and  the  soothing 
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applicatiua  of  the  belladonna  and  chloroform  liiiimeut,  sprinkled  on 
cxitton  wool,  to  the  aftected  joints,  supported  by  Hannul,  applied  over 
the  seat  of  pain  with  uniform  and  comfortable  pressurtj,  are  tlie  most 
importaut  measures  in  the  treatment  of  acute  rheumatism  for  the 
prevention  of  pericarditis.  The  rest  and  support  of  the  affected 
joints    should    be   strictly   maintained    for   several    days   after   the 

fippearnnce  of  the  local  iuflammation  ;  for  the  too  early  use  of  an 

ecled  joint  or  limb,  after  the  robef  of  pain  and  swelling,  often  leads 
to  a  rehipse,  first  attacking  the  joints  of  the  over-used  limb,  extending 
to  other  joints,  and  often  producing  endocarditis  and  pericarditis. 
1  have  given,  at  pages  210,  211,  brief  notes  of  sLc  etudes  in  which  a 
relApse  of  the  joint  affection,  usually  thus  occjisione^l,  induced  endo- 
carditis and  pericarilitis. 

2-  The  eiujdoyment  of  ji  few  h^eches,  and  the  application  of 
cotton  vool  or  a  poultice,  sfjriukled  with  the  belladonna  and 
chloroform  liniment,  over  the  re^,aou  of  the  heart  during  the  early 
and  painful  period  of  an  attack  of  pericartlitis,  are  the  means 
that  1  have  for  a  long  time  employed  in  the  treatment  of  that 
aJfection. 

I  have  before  me  the  collected  notes  of  36  cases  of  pericaiditis,  in 

'  li  seveiul  leeches  were  applied  over  the  region  of  the  heart.  In 
t  these  cases  there  was  pain  over  tlie  regiun  of  the  inflamed 
yehcairdium,  and  in  7  of  them  tliere  was  no  note  of  the  presence  of 
pain.  In  24  of  the  cases  suffering  from  pain,  marked  relief,  sometimes 
eamplete,  followed  upon  the  application  of  the  leeches ;  and  this  relief 
in  a  (air  projtortion  of  llie  cases  so  siK?cdily  ibllowed  the  local  bleeding 
titai  the  relief  must  be  attributed  to  the  leeching.  Brief  notes  of 
oaMB  in  which  the  application  of  leeches  relieved  the  pain  over  the 
TCigion  of  the  inflamed  pericardium  will  be  found  in  the  preceding 
nges  (211,  2Ii),  231,  238).  The  local  bleeding,  besides  aasuagipg  the 
local  pain,  k^scnod  the  oppression  in  the  chest  ami  the  diflicalty  of 
fVpiratioD  in  many  cases. 

in  one  instance  leeches  were  applied  over  the  seat  of  pain  five 
times ;  although  on  each  occasion  relief  seemed  to  follow,  yet  the  pain 
toon  again  increased. 

In  five  cases  leeches  gave  little  or  no  relief.  Although  in  these 
eaaes  pain  was  not  materially  lessened  by  the  local  bleeding,  yet  in 
every  instance  but  one,  its  action  on  the  patient's  state  seemed  to  be 
fmrotuable.  In  that  patient  (17).  whose  case  has  been  already  referred 
to  at  i»ages  219,  232,  235,  aud  237,  there  was  pain  over  the  hearty 
the  action  of  which  was  very  tumultuous  at  the  time  of  admission. 
I^echea  were  applied  with  great  relief,  but  unfortunately  the  bleeding 
6am  one  of  them  could  not  be  stopped,  and  she  lost  much  blood 
AAer  this  the  action  of  the  heart  was  inegular  and  iutermittent,  and 
die  was  eridently  weakened  by  the  ba:morrhage.  She  finally  died 
afkar  a  long  and  severe  illness,  which  was  closed  by  an  attack  ul' 
■aall-poz. 

Hk  employment  of  leeches  produced  a  definite  but  very  variable 
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efifect  on  the  friction  sound,  and  tended  to  lessen  the  foi-cc  and  extent 
of  the  impulse.  Sometimes  the  friction  sound  was  lessened  in 
intensity  (in  8),  but  as  often  it  became  more  intense  (in  8)  after  the 
local  bleeding.  In  one  patient  (35,  pp.  327,  360)  its  effect  was  to 
suspend  the  rubbing  sound,  which  had  been  preWously  extensive  and 
rough,  for  one  day  ;  but  in  the  evening  pain  returned,  and  with  it  the 
frottement  over  the  region  of  the  heart.  Another  patient  (16)  on 
admission  had  excessive  pain  aci'oss  the  heart,  where  tliere  was  a 
double  thrill,  and  a  double  harsh  sci*aping  friction  sound  ;  four  leeches 
were  applied ;  and  next  morning  there  was  scarcely  any  pain,  no 
friction  sound,  and  no  note  of  thrill.  The  friction  sound  returned  on 
pressure  that  afternoon,  and  wag  again  present  on  the  following  day. 
In  one  instance— I  speak  from  memory — I  examined  a  patient  with  , 
pericarditis  immediately  after  the  withdrawal  of  leeches,  and  found  that  M 
the  friction  sound  tliat  had  been  previously  audible  was  entirely  " 
abolished.  This  disappearance  of  the  friction  sound  in  such  a  cas« 
is  evidently  not  due  to  any  change  in  the  character  of  the  lymph  on 
the  surfaces  of  the  heart  and  sac,  although  their  vascularity  may  be 
lessened,  but  to  the  diminished  force  of  the  action  of  the  organ.  In 
direct  confirmation  of  this,  we  have  already  seen  that  in  several  cases 
friction  sounil  was  abolished,  suspended,  or  softened,  by  the  weaken 
of  the  action  of  the  heai-t  (see  pages  235,  SQO). 

The  effect  of  leeching  the  region  of  the  neart  on  the  amount  of 
effusion  in   tlie   pericardium  in  cases  of  pericarditis  was  not  yerfi 
marked.    The  leeches  were  applied  at  the  time  of  the  acme  of  tF 
eflusion   in   ten  cases,  and  hi  all  of  them  but  two  tlie  amount 
effusion  liad  lessened  on  tlie  following  day.  and  in  the  remaining  twi 
on  the  third  day  after  the  local  bleeding,  which  lessened  local  pain  in 
eight  of  these  cases.    To  balance  these  instances,  in  eight  others  the 
effusion  increased  after  the  application  of  the  leeches,  and  attained  its 
acme  in  a  day  or  two  ;  at  the  same  time,  however,  the  pain  over  then 
region  of  the  heart  was  it?lieved  in  six  of  those  cases,  but  was  noCi| 
so  in  two  of  them. 

Blisters  applied  over  the  heart  are  fretiuently  employed  in  the 
treatment  of  jiericarditis.  I  resorted  to  them  occasionally  up  to  thflH 
year  1S56.  I  cannot,  however,  find  any  instnnce  in  which  thejfl 
appeared  to  be  of  servace,  and  they  were  certainly,  in  some  cases,  ^| 
source  of  discomfort.  It  is  evident  that  a  blister  over  the  region  dBm 
the  heart  adds  a  secon<l  and  outward  inflammation  to  the  primary^ 
and  inwanl  inilanmiatiou,  and  it  therefore,  unless  there  is  a  counter^! 
balancing  gain,  increases  the  evil.  Blisters  wei*e  the  definite  cause  olH 
mischief  in  a  case  that  I  shall  have  occasion  to  quote  when  I  spea^| 
of  the  removal  of  the  fluid  from  the  distended  pericardium.  In  tha^| 
instance  they  were  applied  seven  times  in  succession  over  the  prmW 
cordial  region.  A  blister  cannot  alter  the  lymj)h  covering  the  lieaHfl 
and  lining  the  sac  ;  and  cannot  directly  lessen  the  amount  of  fluid  iifl 
the  pericanUum,  which  as  wo  have  again  and  again  seen,  tends  of  itselS 
to  diminish  rapidly  when  it  has  reached  its  acme.     It  appears  to  ta^M 
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that  a  blister  over  the  distended  pericartlium  would  rather  increase 
than  lessen  the  morbid  supply  of  blood  to  those  inflamed  parts  to 
which  it  is  so  contiguous.  Blisters,  besides  inflicting  local  injury, 
bklDt  the  blood  by  increasing  its  fibrin,  and  are  apt  to  lend  to  a 
Qeeondary  and  low  kind  of  inflammation  in  distant  jmrts,  and  perhaps 
even  to  degrade  the  character  of  the  pericardii  inJlauiniation  itsclfj 
and  to  prolong  its  existence. 

It  may  l>e  &aid  that  exciting  jjain  at  the  surface  of  the  chest  in  these 
cases  lessens  the  severity  of  the  inteniul  paiii.  Tliis  is  true,  Imt  this 
effect  may  be  induced  innocuously,  b}'  the  application  of  cliloujform 
over  the  seat  of  suffering,  combined  with  belladonna  liniment,  sprinkled 
on  cotton  wool,  and  covered  with  oiled  silk. 

Pareufntcsis  of  tlu  Fericardiiim. — We  have  seen  again  and  again 

that  when  the  fluid  in  the  pcric^nlium  has  reached  its  acme,  it  very 

soon  begins  to  diminish.     It  is  therefore  evident  that  puncture  of 

the  pericaixlium  Ls  veiy  seldom  called  for.     In  some  rare  instances, 

bowever,  the  quantity  of  serum  in  the  sac  is  so  great  as  to  interfere 

lerioualy  with  the  action  of  the  lieart,  breathing.    swallo>viiig,  and 

qieech;  owing  to  the  compression  of  the  auricles  and  vence  cnvse,  the 

tiachea  and  left  bronchus,  the  cesoplmgus  and  the  descending  aorta; 

and  the  inflammation  of  the  recun-eiit  nerve.     Genemlly  the  fluid  of 

iti^lf  lessens   so  quickly  that  these  threatening  ejTuptoms  pass  by 

!  real  danger  to  life.     In  some  rare  instances,  however,  life  is  in 

.  I  owing  to  the  distension  of  the  pericardium,  and  then  jiaraccntesis 

of  the  pericardium  may  become  urgently  called  for. 

Iliolan,*  in  1649,  proposed  that  in  dropsy  of  the  periciudiuni,  the 
SIC  might  be  opened  by  trephining  the  sternum  an  inch  from  the 
*OBifonn  cartilage.  Senac,'  and  Laennec,^  at  long  intervals,  both  gave 
Afifluue  advice,  the  point  selected  by  Laenncc  being  immediately 
•We  the  ensiform  cartilage.  Deaault*  attempted  to  oj^en  the 
pericardium  between  the  sixth  and  seventh  ribs,  and  Larrey,*  between 
tl»fi  fifth  and  sixth  ribs  ;  but  they  both  e%'ident]y  failed  to  enter  the 
*"•'■■  yrlium.  Romero*  opened  the  pericardial  sac  in  three  cases  of 
i-pericjinhura,"  twice  with  success,  tiirough  an  incision  made 
fifth  space,  near  the  junction  of  the  cartilages  to  the  ribs, 
-Luid  l>eing  made,  partly  to  explore,  partly  to  open  the  pericardium 
flrlLe  pleura.  The  first  circumstantial  account  of  tapping  the  pericar- 
dium was  in  a  patient  of  Skotla'a,  with  pericarditis  from  cancer  of  the 
ietit,  operated  upon  by  Schuh  in  1840,*  who  first  inserted  a  trocar  by 
*  popendicular  puncture  through  the  third  space  close  to  the  sternum 
gfjg  the  great  arteries,  and  failing  to  get  tluid, penetrated  the  sac  thnjugh 
th  space  and  obtained  a  certiiin  amount  uf  reddish  serum.  This 
lived  for  nearly  six  months,  and  died  with  extensive  cancer  of 


iridium  AnfUtmiinnu  et  jHitholotjicuin,  p.  213, 
de  la  Strvrli/rr  dn  CWur,  ii.  869. 
_       iM,  TraiU  fir  t*Ai4xruUatitm  Medutte, 

*  TrotuseAn  cl  Ia«e|2:u(\  Arch.  Qcn.  dc  Mr<f,  Nov.  1854. 

*  JfitU  dt»  5c,  Mitli<atcSf  v.  xl.|  p.  370.     These  coses  ore  givoa  iiupcrfeoUy. 
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the  chest.*     In  1341  Ileger  performed  paracentesis  of  the  pericardiui 
in   another  patient  of  Skoda*s,   with  pericarditis.     He   entered  tl 
pericardium  through  tlie  fifth  space,  two  inches  from  the  left  bonl( 
of  the  steiTiiini.      Altogether  1500  grammes  (aljout  48  ounces)  of 
brownish  serum,  finely  llocculent,  escaped,  and  nineteen  days  lute 
the  Huid  having  reaccuniulated,  he  again  punctured  the  pericardimu 
the  .same  phice,  and  500  grammes  (about  lt>  ounces)  of  a  redt 
troubled  fluid  escaped  in  the  course  of  four  liours,     Tiiis  patient  dit 
51  days  after  tlie  second  operation.     The  pericardium  was  in  great  p 
adherent,  and  there  were  nine  and  five  pints  respectively  in  the  iw 
sides  of  the  chest,  and  a  tubercular  cavity  of  the  left  lung.     These  t' 
patients  died  from  the  primary  diseases,  cancer,  and  tubercle;  but  bolh^ 
operations  were  successl'ul. 

Behier  thought  that  he  punctured  the  pericardium  througli  the  sixdi, 
left  space  in  a  case  related  by  liim  in  1 854  ;  tlie  patient  died  twcuty-si 
days  afterwards,  l)ut  there  was  no  pericarditis,  and  no  mark  of  pin 
ture  in  the  walls  of  the  sac.     Jobertr  in  185-1.  after  cutting  the  si 
punctured  the  pericardium  with  a  trochar,  ui  a  case  of   jx'ricarditis 
a  patient  of  M.  Trousseau's,  through  (lie  fifth  left  space,  12  inch  frvi 
the  edge  of  the  sternum.     The  cannula  was  agitated  by  the  beating 
the  heart — the  fluid  came  at  first  in  dro]>s  and  then  very  slowly,  and] 
altogether  400  gramiues  (about  13  ounces)   of  liquid  flowed  in  ib( 
course  of  an  honr-and-fi-half.     The   patient  left  the  hospital  elevci 
weeks  after  the  opemtion,  sulfering  from  phthisis.   Trousseau,^  in  IS/tf 
operated  on  another  case,  and  opened  the  chest  with  a  biatouiy  beloi 
the  nipple  through  the  nearest  intei-costal  space,  and  penetrated  iiiM 
the  periciirdium,  frcm  which  flowed  nearly  100  grammes  (about  thi 
ounces)  of  a  red  serosity  ;  and  twice  as  much  yellow  serum  came  froi 
tlie  pleura.     The  jxitient  died  five  days  after  the  operation.     The  h 
of  the  French  operators  that  I  shall  name  was  M.  Aran/  who  in  185! 
after  cutting  through  the  skin,  penetmted  the  pericardium  with 
trochar  through  the  fifth  space,  about  an  incli  from  the  extreme  Hi 
of  pericardial  dulness,  and  withdrew  alxjut  350  grammes  (fully  1] 
ounces)  of  reddish  transparent  fluid,  and  then  injected  a  solution 
iodine.^     Twelve  days  later  he  tapped  a  second  time  and  withdrei 
1,350   grammes   (about,   forty  ounces)   of  albuminous  liquid-    Ti 
patient  recovered  from  the  operation,  but  three  montlia  later  preset 
signs  of  phthisis. 

I  have  now  to  speak  of  two  important  cases  of  pericarditis  wil 
symptoms  threatening  life,  in  which  Dr.  Clifiord  Allbutt  resolved  wil 
his  collengues  on  the  performance  of  pai-acentesiii  of  the  pehcardiui 


'  Trousfleau  ond  I^ami^^o   publish  this   cmc   st  length  in  the  Arckivts,  but  ia 
Olinique  MMUaU  Trousseau  stAtes  that  Srhuh  i«'nctril*4l  in  his  first  pnnctun-  ■  otu 
CflDCcr,  altt>g(>ther  of  a  tlucknesb  of  nix  inches,  which  lku<i  inrad<?d  Iho  sternnui.     It 
not,  hovevor,  nntil  moiY  than  a  month  aft4.'r  the  operation  thjit  this  tOBoni  Aow«d 
itself.     Arch,  a.  d<.  iftd.,  1854,  p.  620. 

*  Trotissean  et  Lnaegne,  Arch.  0.  lU  .Vcd.^  T85#. 
^  TrousacAn,  Clinical  MedMnc.     A>ir.  S^.  Sve.^  Hi.  8d5. 

*  BulUtin  dt  VAcadenxit  JioyaU  de  MMcine,  xxi.  143. 
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>ne  of  these  cases  was  operated  upon  by  Mr.  Wlieelhouae,  who  vi^^dly 
describes  the  conditioa  of  the  patient  and  the  steps  of  the  operation, 
"^e  found  the  patient  sitting  up   in  bed,  his  head  rusting   on  his 
inds,  las  elbows  on  his  knees,  struggling  for  breath.     I  quote  the 
illowing  froui  his  description,  and  refer   to  his  pai)er  for  the  full 
!tftils  of  the  operation;  and  the  precautions  adopt eil  during  its  per- 
formance : — "  I  chose  for  my  i>urpose  a  small  trochar.     This  I  placed 
the  upper  margin  of  the  fifth  rib,  half  an  inch  to  the  loft  of  the 
jruum ;   and  inclining  it  upwaixls  and  inwards,  thrust  it  steadily 
>r%\-ard8  through  the  intercostal  space  towards  what  I  believe<l  to  be 
le  centre  of  tlie  ventricle.     1  pushed  it  onwards  until  1  could  distinctly 
d  the  movements  of  the  lieart  with    the  instiiinient ;    and  then, 
leatliing  the  point,  I  advanced  the  cannula  well  up  to  the  heart,  until 
could  feel  and  see,  and  demonstmte  to  those  ai'omid,  the  impulse  of 
ie  heart  as  communicated  to  the  instrument.     The  trochar  was  then 
ithdrawn,  and  the  tluid  allowed  to  escape.     This  it  did  at  first  in  a 
teady  stream,  wliich  soon  subsided  into  a  saltatory  flow  coincident 
^ith  the  heart's  contractions.     The  fiuid  consisted  of  a   pale   pink 
>agulable  serum.,  and,  upon  the  whole,  altout  three  ounces  e-scaped. 
[ring  the  opemtiou  the  patient  gradually  obtuineil  relief;  and  aftej" 
ke  cannula  was  witlulra\Mi,  the  bed-rest  was  removed,  and  he  was 
de  to  lie  down."*    This  patient  completely  recovered,  and  was  in 
feet  health  the  other  day  when  Mr.  Whcclhouse,  in  reply  to  my 
[uinies,  kindly  informed  mc  as  to  the  state  of  the  patient.     In  the 
jond  of  Dr.  Clifford  AUbutt's  patients  Mr.  Tealo  ih*ew  off,  as  Mr. 
Wheelhouse   had  done,  through  a  fine  cannula  five  ounces  of  fluid 
•hicli  gave  the  patient  great  relief.    The  roaccumulation  of  the  lluid 
lied  for  a  second  operation,  which  was  pedbrmed  with  considerable 
slicf.     Finally,  however,  this  patient,  a  girl,  died  of  brouchitis.- 
The  operation  has  been  performed  within  the  last  thi-ee  years  on 
iree  wcasions,  and  I  owe  the  refeix'uces  to  these  ca.scii  t43  the  kind- 
>sof  Mr  Holmes.     M.  Villeneuve,  in  ISTS.opei-ated  by  meausofthe 
)irator,  on  a  child  with  arcliingand  fluctuation  over  the  precordial 
ion.     He  punctured  the  tumour  at  its  most  prominent  part,  and 
loved  two  ayiinge-fuUs  of  serum.     On  withdrawing  the  cannula  a 
of  liquid  spirted  out  of  the  wound,  which  remained  open  owing  to 
internal  wall  of  the  canty  having  been  very  much  tliinned  by  the 
>eated  application  of  blisters,  seven  of  them  having  l>een  pla<ied  one 
jr  anntlier,  without  Any  improvement,  on  the  same  place.     A  j^cri- 
"dial  fistula,  T^ielding  pus.  was  established  and  did  not  heal  up  until 
ic  sLxtli  mouth  after  tlie  operation.^    In  the  other  case,  a  man  h\ 
ftioni  parjicentesis  of  the  chest  and  abdomen  liad  alremly  Iwen  per- 
-meil,  Dr.  VaUosta,  in  1874,  opened  the  pericardium  by  making  an 
;ion  over  the  fifth  space,  commencing  about  half  an  inch  from  the 
Sternum.    The  layers  of  muscles  were  then  carefully  divided  and  an 

1  Sec  SnVwA  Mf:di''al  Jmimnh  Oct.  10.  1863,  p.  3S5. 

"  See  Dr.  Cliironl  AUbutt'ji  iiiipottant  i«fti»er,  Lancef,  1809,  i.  807, 

*  London  Mediad  lin'oni,  iii.  p.  632. 
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elflstic  dilatation  was  felt.  A  piinefctiTe  was  made  in  this,  the  point 
of  a  small  ti'ochar  was  inti-oduced,  and  about  ten  ounces  of  lluid  was 
removed  witli  immediate  relief.  Tiiis  patient  died  four  weeks  after 
the  performance  of  the  operation.^  M.  Chairon  contributed  a  thin! 
case  in  1875,  in  which  more  than  lUOO  gnuinnt^s  (about  33  ounces)  of 
liquid  were  removed  from  the  |iencardiuni.  Tlie  i*esult  Ls  not  given 
With  reference  to  the  laetltod  of  operation,  he  says  the  spot  to  be 
preferred  is  the  fifth  intercostai  space,  at  an  int^miediato  point  between 
the  nipple  and  the  sternum,  ratlier  nearer  to  the  former,  always  being 
guided  by  the  apex  of  the  heart.  The  aspiratory  method  should,  be 
considers,  be  preferred.* 

Proposed  Operation  for  Paracentesis  of  (he  Pericardiitm.~Th\i, 
operation  cannot  well  bu  called  for  unless  the  amount  of  effusion  into 
the  pericardium  be  so  ^eat  as  to  compress  the  veme  cavu^  and  llie 
auricles,  the  a-sophajrus,  trachea,  and  left  bronchus,  and  the  desc«ndinj; 
aorta,  so  as  to  interfere  with  tlie  action  of  the  heart,  swallowing^ 
breathing,  and  the  3U])ply  of  blood  to  the  abdomen  and  lower  limH 
Under  these  circumstances  the  pericardial  sac  is  greatly  distended 
downwards  towards  the  abdomen,  and  tlie  heart  itself  is  elevated.  Tbe 
result  is  that  the  mass  of  tlie  fluid  occupies  a  large  space  below  the 
iiuart,  meiusuriiiL;  between  one  and  two  inches  from  above  downwards, 
between  the  lower  surface  of  the  ventricles  and  the  floor  of  the  peri- 
cardium, where  it  is  formed  by  the  central  tendon  of  the  diaphrngw; 
which  is  depressed  downwards  almost  or  quite  to  the  level  of  tho 
upper  border  of  the  sbcth  space,  in  the  manner  represented  in  lh« 
figures  at  pages  311,  338,  340,  and  3 78 j  and  also,  iu  principle, 
Pirogoff's  important  work. 

AYlien  it  is  consiilcred  that  in  these  serious  cases  tlie  lower  bord 
of  the  heiirt  is  above,  while  the  mass  of  the  fluid  is  below  the  level 
the  lower  edge  of  the  fifth  cartilage,  I  advise  that  the  fine  tr 
such  as  that  used  by  M.  Amn,  Mr.  Wheelhouse,  Mr.  TkiIc,  and 
Chairon,  should  be  inserted  into  the  distended  pericardium  at  a  poi 
just  above  the  upper  edge  of  the  sixth  cartilage  at  the  lowest  part  o! 
its  curve,  more  than  an  inch  within  the  mammaiy  line ;  aud  that  the 
instrument  should  penetrate  gently  inwards  with  a  direction  slight], 
downwards,  so  that  it  may  advance  into  the  collection  of  fluid  l>elo' 
the  level  of  the  heait ;  and  that  the  liquid  should  be  slowly  and  gentlj 
extracted  by  the  use  of  a  syringe  or  the  aspirator.     By  this  pi-oceed 
the  collected  fluid  will  ]>e  alone  penetrated  and  the  heart  will  be  qui! 
untouched.     Extensive  incisions,  and  the  injection  of  irritating  fluii 
should  be  of  coui-se  avoided. 

In  every  case  in  which  the  heart  has  been  previously  healthy,  aiid 
ig  of  the  natural  size,  its  lower  border  is  elevated  above  tbe  level 
the  fifth  f=pacc  when  the  effusion  into  the  pericardium  is  at  its  heig 
so  that  in  sueli  cases  the  pix)cedure  T  have  advised,  which  has 
sanction  of  Aran's  and  Chiiiron's  operations,  can  be  perfonmxl  wi 
ease  and  safety. 

'  LoitAm  McdUal  Record^  iii.  p.  375,  632.  '  Ihi'l,  \u  «»». 
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When,  however,  the  heart  is  enlarged  owing  to  the  existence  uf 

ivTilar  disease  of  some  standing,  the  heart  is  sometimes,  as  in  the 

uses  spoken  of  at  [lage  336,  to  be  felt  heuting  in  the  fifth  or  e>en 

le  sixtli  si)aco  at  the  time  of  the  acme  of  the  olfusion,  when  the 

jent  distress  and  danger  of  the  patient  may  demand  paracentesis 

the  pericardium.     Under  sucli  circumstances,  which  can  he  readily 

jeovered  by  ascertaining  the  position  of  the  impulse — which  should 

[ways  be  some  distance  above  the  point  of  penetration,  for  a  tliin 

lyer  of  fluid  interposes  itself  Iwtweeu  the  surface  of  the  heart  above 

lower  border,  and  the  front  of  the  chest — another  i>oint  than  that 

it  indicated  iu  the  fifth  space  must  be  chosen  for  the  operation.    This 

point  should  then  Ikb  selected  at  the  space  between  the  left  edge  of  tlio 

isiform  cartilage  and  the  right  border  of  the  seventh  cartilage  in  tlie 

agastric  i*egion ;  or,  if  needful,  owing  to  its  margin  being  covered  by 

le  seventh  costal  cartilage,  the  ensiform  cartilage,  at  its  left  border^ 

ly  itself  be  perfonited,  first  with  the  point  of  a  bistouiy,  and  then 

with  the  fine  trochar.     Trousseau  states  that  Larrcy  advised  tiiat  the 

[unctuie  of  the  pericardium  shoidd  be  made  through  tliis  space;  but 

the  oj^ieratiou  which  he  performed  with  a  view — erritueous  iu  this 

L&tance — to  enter    the   pericardial   sac,  that  great  surgeon,  as  we, 

Ixave  seen,  entered  the  cavity  of  the  chest  between  the  fifth  and  sixth 

ibs.     The  lower  border  of  the  fully-distcudcd  pericardium  is  usually 

little  abovi',  and  sometimes   even   below,   the   lower  end   of  the 

isifoiTO  cartilage,  as  in  figure  42,  puge  342 ;  which  is  from  a  caso^ 

:actly  in  point,  wnth  mitral  regurgitation  and  enlargement  of  the 

^rt ;  and  the  }»ericardium  may  therefore  be  safely  punctured  through 

point  corresponding  to  the  middle  or  the  lower  portion  of  that 

tiJage.      The  presence    or  absence   of  the    impulse  of  the  right 

Ventricle  in  the  epigastric  space,   and    the    position    of   the    lower 

Ixrder  of  the  pericardial  duluess  in  that  space,  must  be  previously 

ascertained.     Tliosc  two  important  jH>ints  of  diagnosis,  M'hich  can  be 

readily  made,  will  prove  a  safe  guide  to  the  surgeon  as  to  the  plooo 

which  he  should  select  for  the  operation,  which  he  will  rightly  fix 

sufficiently  below  the  seat  of  the  impidse,  so  as  to  avoid  the  heart ; 

and  sulliciently  above  the  lower  border  of  pericardial  dulness,  so  as 

prevent  the  cannula  being  tilted  upwards  when  tlie  iloor  of  the 

iricardiuni  elevates  itself  as  the  sac  is  Ijeiug  emptied.     When  h& 

ishvs  the  trochar  onwards  he  mu^t  use  all  tlie  ]jrecautions  so  clearly 

iribed  by  Mr.  Wljeelhouse,  so  that  if  the  point  of  the  instrument 

imes  upon  the  front  of  the  heart,  he  may  withdraw  the  trochar  at 

le  same   time   tliat  he  gently   presses  tlie  cannula  forwards  and 

>wnM'ards. 

In  the  great  luajorit}' of  cases  the  fluid,  after  it  has  reachetl  its  acme, 

►n  l>egins  to  lessen,  and  continues  to  do  so  steadily  from  day  to  day. 

'nder  these  circumstances  1  do  not  advise  the  use  either  of  aperients, 

rliich   tend  to  disturb  and  lower  the  patient,  or   of  diuretics.     If, 

iwevcr,  the  quantity  of  the  fluid  is  stationary,  or  lessens  very  slowly^ 

lea  diuretics  mav  sometimes  be  of  use. 
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ADHERENT  PERICARDIOI. 


BY  i'RANaS  SIBSOK,  M.D.   F.R.S. 


The  discovery  of  adherent  pericardium  during  life  is  in  some 
impossible,  and  in  some,  dtmijtfiil  or  dillicult ;  but  in  othei^,  and  thcs* 
arc  amongst  the  most  important  cases,  its  existence  may  be  ascert«iD0o 
during  life  on  reasonable  and  well-ascertained  gi'ounds. 

When  the  adhesions  are  partial,  or  "svhen  the  lic^rt,  tliougb  cont- 
pletcly  adherent,  is  small,  is  not  bound  by  external  adhesions  to  the 
anterior  walls  of  the  chest,  and  is  covered  to  the  natuml  extent  hv  *1"" 
lungs,  their  expnnsiou  being  free  and  iinconsti-ained,  then  the  v;i: 
relation  of  the  heart  and  lungs  to  the  chest  is  quite  natural,  an 
diagnosis  of  the  adhesions  is  impossible.     If  the  adherent  h«' 
enlarged,  and  is  not  attached  to  the  lower  half  of  the  sternum  ni 
cardiac  cartOages  by  combined  pericardial  and  pleural  adhesions,  s. 
the  active  or  automatic  and  the  passive  or  respii*ator}-  movements  ol 
the  heart  are  scarcely  or  but  little  interfered  with,  the  inspiratory 
expansion  of  the  lungs  is  freely  penuitted,  and  the  diagnosis  of  tbf 
adherent  pericardium  may  be  difticidt,  obscure,  or  even  impossible. 

AVlion,  however,  the  heart  is,  as  usual,  enlarged,  being  often  affectt'«l 
with  valvular  disease,  the  adhesions  may  bo  short,  fibrous,  and  bindin;: ; 
and  the  front  of  the  organ  may  be  fixed  to  the  two  lower  thirtls  of  tb«? 
sternum  and  the  adjoining  cartilages  by  plcuro-iiericardial  adhesions 
so  that  the  automatic  and  respirator}' movements  of  the  heart,  and  the 
inspirator)'  expansion  of  the  lungs  are  restrained :  thus  the  discove^^• 
of  the  adhesions  during  life  may  generally  in  such  cases  In  ' 
by  a  careful  study  of  the  physical  signs;  its  diagnosis  beii ; 
more  certain  and  easy  in  proportion  as  the  heart  is  more  enlarged. 
and  more  firmly  fixed  to  the  anterior  walls  of  the  chest 

Anatomical  Description  op  Adhbhent  PERiCAiiDicM. 

Partial  Adhesioiis. — Pericardial  adhesions  vary  greatly  in  firm 
of  tissue  and  length  of  fibre,  and  when  they  are  paitial  they 
usually  longer  than  when  they  are  general. 

Four  conditions  seem  to  regulate  the  posiliou,  extent,  and  firm 
of  paitial  adhesions  of  the  heftrt.  (1.)  The  amount  of  morcment  of 
various  parts  of  the  heart  and  arteries ;  for  it  is  evident  (Jmt  the  rai 
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lited  the  movement  of  any  part,  the  greater  must  be  its  tendency 
adhesion :  the  relation  of  the  surrounding  sac  (2)  to  tlie  heart ; 
id  (3)  to  the  outer  borders  of  the  pericardium,  which  ai*e  close  to  the 
Lrt,  aud  are  therefc»re  nmre  often  adherent :  (4)  tlie  gravitation  of 
\Q  heiirt  in  the  fluid,  since  llie  pusteiior  or  depending  parts  of  the 
sail,  V'heu  the  patient  lies  on  the  back,  attach  LhemselveH  readily  to 
le  parts  on  which  they  rest. 

I'artial  adliesions  talcc  place  most  frequently  near  the  apex  and 
along  the  line  of  the  ventricular  sejituni ;  at  the  on  tor  border  of  the  left 
(ntricle  and  the  outer  side  of  the  right  auricle,  wiiere  the  movements 
those  cavities  are  most  limited,  and  to  which  parts  the  outer  borders 
the  sac  cling;  the  posterior  suifaces  of  the  left  auricle  and  of  the 
itricks  which  rest  upon  the  sac  ;  oiid  the  great  arteries  at  tlieir  higher 
•ts,  where  the  extent  of  their  movement  is  least,  and  where  they 
most  contiguous  to  the  pericanliuni.     The  visible  commencement 
of  the  ascending  aorta  is  often  free  from  adhesions,  owing  to  the 
>llow,  containing  liquid,  farmed  in  front  of  chat  part  of  tlie  vessel, 
rtween   the  apj^endix  of  the   right   auricle  and  the  origin  of  the 
dnionary  artery.     In  several  instances  a  patch  of  the  right  ventricle, 
the  rigiit  of  the  septum,  aiul  midway  between  the  pulmonary  artery 
id  the  lower  border  of  the  ventiicle,  was  adherent  when  the  rest  of  the 
mtriclo  was  free  ;  and  it  is  to  be  remarked  that  this  [>atch  is  the  pait 
least  movement,  or  stable  equilibrium,  of  the  walls  of  the  right 
mtricle  (see  li.v'-  16,  jtage  GG).     A  frequent  seat  of  partial  adliesions 
a  point  a  little  above  and  to  the  left  of  the  apex  of  the  lieait. 
lese  adhesions  near  the  apex  frequently  become  stretched  and  at- 
inated,  aud  nt  length  give  way.     Sevend  pendulous,  filamentous, 
>us  bands  often  hang  fKiui  this  point,  near  tlie  apex,  on  the  surface 
hearts  that  ai*o  free  from  internal  disease ;  but  which  display  wbite 
>rouB  patclies  on  their  surface ;  the  lilaments  aud  the  patches  being 
'idently  alike  the  result  of  a  ]ireviou,s  attack  of  ix^ricai-ditis. 
The  parts  of  the  surface  of  tlie  heart  and  arteries  that  ai^e  usually 
>t  adherent  when  other  parts  are  so,  are  the  front  of  the  right  ven- 
acle,  especially  in  the  neiglibourhood  of  the  right  auricle  and  pul- 
juary  aiterj',  and  above  its  own  lower  border;  the  appendix  and 
itricular  border  of  the  right  auricle ;  and  the  parts  of  the  aorta  aiwl 
Lonary  artery  nearest  to  the  heart,  those  l>einf>  the  parts  that  have 
ively  the  grciitcst  extent  of  movement  during  the  action  of  tlie 
.,  as  may  be  neen  in  the  figures  at  page  G6. 
Qtntral  Adhemons. — The  adhesions  ai^e  formed  of  tibrous  threads  of 
triable  and  often  of  considerable  length,  and  they  asually  allow  of 
a  fair  amount  of  movement  of  the  heart     Long  and  loose  adliesions 
iterfere  but  little  with  the  free  play  of  the  heart;  but  short,  close,  and 
attAclmients  embarrass  the  action  of  the  orgaa     The  length  of 
if  adhesion  varies  over  the  dilferent  ]>arts  of  the  heai't;  their 
I  lally  corresponding  to  the  amount  of  movement,  aud  the  power 
:«T(;ised  by  the  respective  parts  during  the  action  of  the  organ.     Tlie 
dre  generally  longer  at  the  apex  than  elsewhere :  those  over 
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the  left  ventricle  are  longer  than  those  over  the  right  ventricle ;  thoee 
over  the  auricular  portiou  of  the  right  ventricle  are  longer  than  those 
over  its  body  and  near  tho  septum,  and  I  believe  that  the  same 
applies  to  the  left  ventricle  also.  The  adhesions  over  the  right  auricle 
are  m\ich  shorter  than  those  over  the  right  ventricle;  and  tho  auricular 
appendix  is  contracted  in  size  by  the  fibrous  covering.  The  attach- 
ments of  the  left  auricle,  the  aorta,  aud  the  pulmonary  arteiy  are 
generaUy  closer  than  those  of  the  right  auricle. 

When  the  adhesions  are  long  aud  loose,  and  the  heart  is  free  fivm 
valvidar  disease^  and  from  any  other  influence  tending  to  cause  enlarge- 
ment of  the  organ,  the  size  of  the  heart  is  usually  natural  It  \m< 
thus  ill  two  of  the  cases  examined  aft^r  death  at  St.  Mary's  Hospital, 
in  four  cases  that  I  obser\'ed  at  Nottingham,  in  many  of  thoM 
referred  to  by  Dr.  Stokes,  in  ten  briefly  described  by  Dr.  Gairdner,  aud 
in  84  out  of  90  cases  collected  l>y  Dr.  Kennedy. 

When  pericardial  adhesions  are  associated  M'ith  valvular  disease, 
the  heait  is  always  enlarged.  It  was  so  in  25  out  of  26  cases,  and  in 
the  remaining  instance,  a  case  with  mitral  contraction,  the  heart 
was  rather  large.  I  have  compared  a  double  series  of  cases  oi 
valvular  disease  side  by  side,  in  one  series  with,  and  the  other  withuut 
adherent  pericardium,  and,  not  going  here  into  details,  I  may  say  tl«t 
the  coses  with  adhesions  were  on  an  average  five  and  a  half  ounces 
heavier  than  those  in  which  there  were  no  adhesions,  an  increase  that 
WR8  to  a  considerable  extent  accounted  for,  in  many  instances,  by  the 
augmented  thickness  and  weight  of  the  pericardial  sac.  The  uicreased 
size  of  the  heart  would  seem,- therefore,  in  such  cases,  judging  by  this 
analysis,  to  be  traceable  more  to  the  afifection  of  the  valves,  ihatt 
to  the  adherent  pericardium.  We  find,  however,  that  in  two-tht 
of  the  cases  without  vahnilar  disease  in  wliich  the  pericardium 
adherent,  the  heart  was  enlarged  (12  in  19) ;  and  in  one-fifth  of 
it  was  rather  lar^'e  (5  in  19) ;  wliile  in  only  one-tenth  of  them  the  o 
was  of  natural  size  (2  in  19).  These  pro^wrtions  are  borne  out  by  l>r 
Keimedy's  important  analysis  of  collected  cases  of  adlierent  |>ericar- 
dium,  who  found  that  in  fifty  instances  the  heart  was  enlarged,  in 
thirty-four  it  was  of  natuml  size,  while  in  five  it  was  atrophie^l. 
We  may  therefore  cojiclude  that  in  cases  with  the  double  affection  of 
valvular  disease  and  adherent  pericardium,  the  valvular  disease  is  the 
essential  cause  of  tlic  enlargement  of  the  heart ;  yet  that  the  mlhesi  i-. 
hy  giving  an  addJtiiJual  spur  to  the  action  of  the  organ,  add  to  .! 
more  iniportant  enlarging  effect  of  the  valvular  disease  of  the  oi^gan. 

It  is  the  natural  effect  of  pericarditis  for  the  intlammatioato  spread 
from  the  pericai'dial  to  the  plenn\l  surface  of  the  fibrous  sao.  Wlien. 
therefore,  the  pericardium  becomes  ailherent  to  the  heart  in  thfjfw 
cases,  it  becomes  adherent  also  to  the  walls  of  tlie  chest  in  front  of  the 
pericardium.  These  pleural  adhesions  often  occupy  an  >  ^ 
space  in  front  of  tlic  clu?st,  and  may  extend  from  the  so<. 
cartilage  to  the  sixth ;  from  the  manubrium  to  the  upi>er  half  oi  tlie 
eiisiform  cartilage;  and  from  tlie  right  border  of  the  sternum  to  the 
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apex  of  the  heart,  to  the  left  of  the  nipple  line,  as  in  the  cases  refeiTed 
to  in  former  pages,  and  there  described.  Tbongh  these  are  extreme 
instances,  yet  they  are  typical  of  many  cases  with  pleiiro-pericardial 
adhesions. 

^■Wlien  the  adhesions  are  short  and  powerful,  and  when,  loiug  pleuro- 

PHkicardinl,  tliey  hind  the  walls  of  tlie  heart  extensively  to  the  vails 

^nlhe  chest  in  front  of  theiu,  a  great  and  const nni  strain  is  put  upon 

the  ventricles ;  for  they  cannot  contract  upon  thutuselves  to  expel  their 

contents  until  they  have  dragged  the  stennim  and  caitilagcs  powerfully 

inwarda     Tlic  ventricles  thus  expend  their  force  in  two  directions,  one 

towards  the  interior  to  expel  their  contents,  resisted  in  doing  so  by 

lar  incompetence ;    the  other  from  the  exterior,  to  compel  the 

It  of  the  chest,  which  is  united  t<)  them  like  a  solid  buckler,  to 

snare  in  their  contraction.     Under  tlie^^c  influences  the  ventricles  tend 

to  undergo  a  change  in  form,  antl  to  Ijccome  ilattcned  out,  the  one  in 

front  of  the  other.     Two  cases  observed  by  me  in  Nottingham  M^ere 

^btts  influcnce<l.     The  enlarged  and  thickened  right  ventricle,  instead 

|B  sweeping  half  round  the  left  ventricle,  usually  cone-shaped,  lay 

imrectly  in  front  of  it ;  and  the  si'jrtum  between  the  ventricles,  instead 

_of_bulging  forwards  into  the  right  ca\'ity,  became  flattened. 

len  the  adhesions,  being  extensive  and  pleuro-pericardial,  are  not 

and  close,  but  of  moderate  length,  and  do  not,  therefore,  bind 

sternum  and  cartilages  to  the  heart  like  a  buckler,  they  do  not 

isly  embarrass  the  commencing  action  of  the  ventricles;   but 

»g  their  contraction,  the  ventricles  at  length  begin  to  dmw  upon 

ivaUs  of  the  chest ;  and  in  the  course  of  the  systole  they  drag 

walls  inwards. 

icn  the  adhesions  are,  as  usual,  longer  and  less  solid,  the  ventricles 

Itract  more  after  their  wont^  and  retain  more  or  less  i>erfectly  their 

rer.     The  right  ventricle  is  usually  enlarged  as  well  as  the  left,  but 

always,  for  the  size  of  the  ventriclea  is  necessarily  inlluenccd  by 

lie  valndar  affection.     When  that  affection  is  mitral  or  mil  ml  aortic, 

right  ventricle  shares  the  labour  and  the  eulargenienl  with  the  left 

Iricle;  when  the  aortic  valve  is  alone  aifetteil,  the  left  ventricle  is 

in  alone  enlarged;   and   when  there  is   mitral    obstruction,  the 

jemeut  may  mainly  afl'ect  the  two  auricles,  that  of  the  ventricles 

somewhat  moderate. 

re  ventricles,  when  the  iHjricardium  is  adherent,  tend  to  enlarge 

rardfl  in  everj'  direction,  and  especially  upwards  to  the  manubrium, 

as  downwards,  into  the  epigastric  space,  to  the  right,  and  to  the 

The  great  arteries  are  lifted  up  on  the  top  of  the  ventricles 

an  nnusnall}'  high  ])Osition,  and  are  crowded  into  the  narrowed 

at  tJie  top  of  the  chest,  almost  as  high  as  the  root  of  the  neck. 

len  the  adhesions  are  dense,  strong,  and  contracted  they  sheathe 

whole  heart  in  a  tight,  tough  envelope,  which  grasps  the  auriclcH 

ventricles,  preventii   tlieir  free  exjmnsion,   and  forcibly  lessens 


fOL  IV- 


o  u 


U'2 


A  Sr^STEM  OF  MEDICINE. 


PuvsioAL  Sig:53  of  Adherent  Pericakdium. 

Clinical  History,  (A)  From  a  succession,  of  Observers. — Dr.  Bi 
in  1809,  gave  c«ases  to  aliow  that  when  the  perioaitliuin  is  ao 
pulsation  is  felt  in  the  epigastrium — a  sign  that  ha»l  been  previonaly 
observed  by  Kurner — caused,  he  sa^'s,  by  the  repercusaions  of  the  heart 
affecting  the  liver,  which  is  the  immediate  seat  of  the  pnlsation.*  He 
givea  a  case  of  adherent  pericardium  in  which  Dr.  Rutherford  found 
a  stn:mg  pulsatiun  of  the  heart,  accompanied  by  a  jarring  motion, 
most  remarkablu  at  the  iMJiitraution  of  the  ventricles.  Heim,  according 
to  Kreyaig,^  ol>served  that  a  hollow  appeared  under  the  ribs  during 
each  systole  when  the  pericardium  was  adherent.  Sander*  found,  id 
a  case  of  adliereut  pericardium  with  great  enlai*gemeut  of  the  heart. 


deepening  of  the  s|iace  on  the  left  side  of  the  ensiform  cartilaie, 
followed  quickly  by  a  shock,  perceptible  to  tlie  hand;  fulness  over  tD« 
cardiac  cartilages ;   and  extensive  impulse  over  the  front  of  tlie  chest. 

Cor^'isart*  noticed  that  in  these  cases  respiration  is  high,  and  ihi< 
he  connects  with  the  trouble  of  the  wliole  heart  caused  by  the  lal>orioito 
action  of  the  dini>hragm,  to  -which  it  b  attached  by  the  adhesions. 

Dr.  Hope,*  in  1839,  ob8er\'ed  that  pericardial  adhesions  sometimes 

'   Ilurns,  on  the  DiMtmts  of  the  Iffttrf^  p.  «2. 

•  Kre>.Hig,  Die  KrankArit^u  des  Jleitenit,  il  (525. 

•  Jiu/cfuiutHd  Bihfu^ihfk-  tl  ji.  TIcilkuniie,  Wd.  51,  120. 
<  Cui-viwii-t,  .S'ltr  ^-1  yfiihttli<%  ttu  Cutur,  ji.  35. 

•  Dr.  Ut.iH%  oil  llio  Viscat*^  of  the  Hmii,  p.  194. 
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CAUsed  a  prominence  of  the  cardiac  cartilages,  sometimes  an  abrupt 
jogging  motion  of  the  heart,  corresponding  with  the  systole  and  the 

tole,  that  with  the  diastole  havinj*  the  character  of  a  receding 
Dn  suddenly  arrested.     In  the  recital  of  four  of  his  cases,  to  wldch 
^eneral  account  di^es  little  justice,  he  states  that  they  presented  a 
second  or  diastolic  shock  <tr  hack-stroke. 

Dr.  Williams,^  in  1840,remarked  that  when  the  |>ericardium  adlieres 
both  to  the  lieart  when  enlarged,  and  tu  the  walls  of  the  chest,  the 
heart  pulsates  in  close  contact  with  those  walls  ;  so  that  the  jiulsations 
are  felt  very  widely,  oxtendinj^  upwartls  as  well  as  downwards, 
drawing  in  the  intercostal  spaces  at  each  systole;  and  that  respiration 


Fto.  60. 

lessen  the  region  of  cardiac  dulness  on  percussion,  and  of 
Dr.  Ijiw,  in  a  communication  that  I  have  not  been  able  to 
I,  states  that  change  of  posture  does  not  alter  ihe  position  of  the 
uapulsc. 

In  iny  pai)er  on  the  situation  of  the  internal  cu-gans.  1,  in  1844,' 
dbcriUNl  four  cases  of  adherent  pericardium,  and  gave  tigiires  showing 
;i  of  the  internal  organs  after  death,  two  of  which  tigurea 
'  here  (see  Figs.  49,  "jO).  In  om.*  of  these  cases,  a  young 
•wnan,  iho  heart  was  small  in  size,  and  presented  during  life  no 
pkysiial  *<ign  ui  disease  of  tlie  heait,  but  the  pulse  was  very  feeble; 
ah*  had  i<iIpitation,  dyapna-a,  and  anasarca ;  and  her  lips  were  blue. 


'  Dr.  WiUwm*.  on  the  Diaeatet  t^f  the  ChtM,  p.  24. 
•  /Vop.  Mtsd,  Trtins. 
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The  heart  was  very  Inrge  in  the  three  remniinng  cases,  two  of  wlucK 
had  mitral  regiirj^itatiou,  and  the  tliird  had  narro\ving  of  the  miCraL 
aortic,  and  tricuspid  orifices.  One  tif  the  two  cases  with  raitntl 
disease  has  heeu  ah-eady  described,  and  is  figured  at  page,  350.  In 
the  other  case  of  the  same  class,  the  impulse  was  very  stmng  aod 
jogging;  shaking  and  hfiiNiug  the  whole  chest.  The  apex  pnjtnw 
strongly;  the  lower  half  of  the  sternum  advanced  firmly  at  tl 
beginning  of  the  systole,  and  fell  back  gradually  and  firmly  during  it 
continuauce.  The  lower  end  of  the  ensifonn  cartilage  recede<l  during  tl 
systole  ;  tin-,  impulse  was  inreguliir,  140  to  IGO  {see  figure  49.  ]>a^e  4425 

The  remaining  case  with  adherent  iiericaxdiura  presented  jihysi( 
signs  that  differed  materially  from  those  observed  in  the  two  oth( 
cases.  The  obstructed,  mitral,  and  aortic  apertures  tested  by  the  coi 
each  measured  half  an  inch,  and  the  tricuspid  orifice  three-quarters  of 
an  inch.  The  heart  was  very  large,  weighing  thirty-two  ounces  ;  and 
alj  its  cavities,  and  es|ieciaUy  the  ventricles,  shared  in  the  enlargement. 
The  following  were  the  physical  signs: — *'  Strong  protruding  inipnl 
at  the  a]»ex  between  the  sixth  and  seventh  ribs.  During  the  systol 
the  sternum  and  tlie  left  and  right  costal  cartilages  over  the  rij 
ventricle  Itecamc  steadily  depressed ;  immediately  after  the  sj 
they  advanced  with  a  shock."  •-    (Sec  Fig.  50,  p.  443.) 

In  the  general  description  I  thus  defined  the  character  of 
impulse  iu  the  two  classes  of  c:ises  just  given  :  **Tiie  sternum,  cosi 
cartdages,  and  xiphoid  cai-tilage  are  heaved  lorward  firmly 
steadily  at  the  l>egiuning  of  the  sj-^st^ile ;  and  during  its  continuance 
those  parts  fall  l^aik  steadOy  and  quickly,  coinciding  with  the  mode 
of  systolic  contiaction  of  tlie  riglit  ventricle.  In  some  cases  tl 
sternum  and  costal  cartilages  spring  forward  with  a  jerk  during  tl 
diastole." 

M.  Bouillaurl,-  in  184G,  described  a  sign  by  which  he  had  been 
to  announce  the  existence  of  adherent  pericardium  in  six  or  sei 
cases.     It  consisted  in  evident  retraction  of  the  i>ericanlial  regiottj 
the    movements  of  the  heart  not  being    free,  but    embarrassed 
curbed.     He  does  not  state  during  what  period  in  the  revolution  of  tJ 
heart's  action  tlie  depression  of  the  pericardial  region  took  place. 

Skoda,^  in   1852,  published  an  important  paper  on  the  diagnosis 
adherent  pericardium,  in  which  he  gives  a  critical  account  of  mt 
of  the    communications  just    analysed,   anil    reports  of  three 
obser\'ed  by  hiinself.      In  the  first  case,  a  youth,  there  was  dnlnoss 
percussion,  equal  iu  extent  during  inspiration  and  expiration,  from 
second  left  space  to  the  ensiform  cartilage,  and  from  the  middle  of  tl 
sternum  to  the  left  nipple  ;  and  fulness  over  the  second  sj^ace,  whi( 
advanced  during  the  systole  and  sank  in  during  the  diasdde 
tliird,  fourth,  and  fifth  spaces  deepene<l  with  the  systole  aud  filled  oi 
•with  the  diastole;  the  heait's  impulse  was  feeble,  and  the  apex- 

1  Zoc.  cU.  p.  6fl2. 
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vas  imperceptible.  The  heart  suuuds  were  natural,  but  the  second 
soxind  was  s]»Ut  over  the  pulmonary  artery.  The  pericnrdium  was 
tied  tci  the  walht  of  the  chest  by  lilameuLous  bauds,  and  was  imiversally 
adherent  t^  the  heart,  which  was  natural  in  poaiLiou ;  the  right 
ventricle  was  eiilai-ged,  the  nght  auricle  was  changed  into  a  stiff -crumb- 
ling tul>ercuKm8  iiiitss,  and  the  conus  aiterio3us  was  widened,  its 
walla  being  only  a  line  in  thick  ues.s. 

The  second  case,  which  passed  thanigli  all  its  stages  under  Skoda*& 
CTe,  a  youth,  was  admitted  with  jK^rica:*ditis.  The  friction  sound, 
then  loud  and  extensive,  became  feeble  and  limited  to  the  apex  on 
tiie  15th,  aud  was  lost  on  the  19th  day.  On  the  37th  day  there 
was  a  systolic  deepening  of  the  tlard,  fuurtli,  and  fifth  sj»aces,  and  the 
iqiez-beat  was  im|>erceptible.  A  mi>ntli  later,  when  he  left  the 
lii)a|Utal,  during  each  systole,  besides  the  iudrawiug  of  the  spaces, 
thero  was  indra^-ing  of  the  lower  Loll'  of  the  atei-uum,  which  sprang 
lonrard  afber  the  systole  witli  a  i^erceptible  shock,  lie  was  admitted 
tan  weeks  later  with  pneumonia,  when  the  heart-signs  were  unchanged, 
SDd  he  died  fully  six  montlis  ult^sr  his  first  admission.  The  right 
ventricle  was  enlarged;  the  valves  were  heuUliy  ;  the  heart,  which  lay 
iu  tlie  middle  of  the  chest,  was  linuly  ailhetuut  to  the  i>ericardium, 
h  was,  in  turn,  strongly  glued  to  the  walls  of  the  chest  by  a 
rculous  exudation. 

Skoda's  third  case  was  a  man,  with  nanowiiig  of  the  mitral  orifice^ 
uftcitef,  and  cedema.  The  region  of  cardiac  dulness  remained  unchanged 
during  inspii'alion  and  expiration.  There  was  a  considerable  deepening 
of  the  fifth  sjiace  during  the  systole,  after  which  the  hollow  (piickly  dis- 
appeared, and  a  shock  was  perceived  there  at  the  beginning  of  the 
diMtole.  After  his  death,  five  months  later,  the  perican.liuni  aud  pleura 
wei©  found  to  be  universally  adherent,  aud  the  right  side  of  the  heart 
wna  considerably  enlarged. 

These  cases,  published  by  Skoda,  form  a  vfduable  a^^lditiun  to  the 

rrl| nilgai    histoiy   of  a^lhereut   pericardium,    for  tlie   true  points  of 

l»avc  liere  been  clearly  observed,  stated,  and  confinaed ;   and 

Ten  with    force,    and    as    the    eflccts    of    the   central  cause, 

oubly  iulherent  pericardium.     They  do  not,  however,  present 

•vv  now   I«»int8  of  diagnosis,  for  it  will  have  been  seen,   in   the 

'US  nan^ative,  that  he  has  been  anticipated  by  (me  or  more  authors 

'  observation  of  each  diagnostic  sign.   Tlius  tJie  systolic  deepening 

-i-j    intercostal    spaces    had    been   observed  by  Hcim   and   Dr. 

\VilIiiuni»,  tlie  return  aliock  over  the  previously  retiucted  space  by 

Sander,  and  the  great  extent  of  the  cardiac  s]:)ace  ujiwards,  and  the 

BOD-dinunution  of  timt  aj»ace,  by  Dr.  Williams  iind  myself;  while  the 

rHmctiou  during  the  systole  of  the  lower  half  of  the  sternum,  and  it.<» 

Mlvauee  viith  a  shock  immediately  after  the  systole,  was  observed  by 

myself  in  :'  iib-eady  given. 

Orpal  'i  value  is  to  be  attached  to  the  principal  points 

'l"xi.dlv  dlu.^uiiii-d  by  Sk'jda's  jiaper, namely  :  the  systolic  indrawing 
ui  till  lower  sternum  or  intercostal  spaces  by  the  contraction  of  the 
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adherent  heart ;  and  the  diasUjlic  shock  or  back-stroke  that  immediately 
follows,  given  by  the  return  elasticity  of  the  chest-walls. 

Cejka,'  in  1855,  published  four  cases  of  adherent  i)ericardium,  three; 
of  which  confirm,  with  more  or  less  j>recision,  the  points  illustrat 
in  Skoda's  paper.  In  one  of  them,  with  contraction  of  the  aorti 
orifice,  there  was  systolic  indrawing  of  the  tliird,  fourth,  and  fifth' 
spaces,  and  so  stn:ing  a  blow  was  given  by  the  return  elasticity  of  the 
chest  walls  that  it  was  like  the  impulse  of  the  heart.  In  anothen: 
instance,  an  old  man  with  adherent  pericardium,  a  chi*onic  affectioii^| 
of  the  lungs,  dilatation  of  the  aorta,  and  thickening  of  the  mitral  val%'e!^ 
the  fifth  and  sixth  spaces  were  drawn  inwards  with  each  systole,  and 
became  quickly  even  with  t^acli  diastole.  The  impulse  was  not  j'tn*- 
ceptible,  and  there  is  no  note  of  diastolic  backstroke.  In  the  thinl 
patient,  with  aortic  aneurism,  the  vaulting  of  the  sixth  left  space, 


slight  drawing  inwards  of  the  corresponding  region.     Cejku's  fo 


t^9;_ 

urOf 


caused  by  the  systole,  gave  place  towards  the  end  of  the  case  to 

bonding  region.     Cejku's 
case    of  adherent    pericardium,    also   with   aneurism  of   the   aorta; 
presented  no  impulse  and  no  apparent  drawing  inwards  during  the 
systole'.  J 


Clinical  History.  (B)  Cases  observed  in  St  Mary's  Hospital  and  at 
Nottingluivi. — 1.  Cases  examined  after  Death. — Tlie  pericardium  was 
completely  adherent  in  fifty-one,  and  partially  so  in  nine  of  the  cases 
free  from  Briglit's  disease,  recorded  after  death  in  St.  Mary's  Hospital 
up  to  the  year  1870.  (See  the  table  at  p.  420.)  litiides  these, 
seventeen  of  the  cases  with  Dri^ht's  disease  had  universally,  and  three 
of  them  had  partially,  adherent  pericardium. 

Kheumatic  jjericarditis  had  evidently  been  the  cause  of  the  «< 
sions  in  more  than  one-half  of  the  cases,  since  of  those  with  complet 
adhesions,  29  in  51  that  were  fi'ee  from  Bright's  disease,  and  9  in  11 
with  Bright's  disease,  had  valvular  disease  of  the  heart;  while  tl 
valves  were  allected  in  7  out  of  8  of  those  with  partial  adhesions  tl 
were  free  from  Bright's  disease,  and  the  three  cases  of  that  class  wil 
that  affection. 

General  adhesion  of  the  pericardium  was  rarely  associated  wil 
disease  of  the  aortic  valve  (2  in  32),  and  with   mitral   obstructioi 
(1  in  21),  in  cases  free  from  Briglit's  disease,  while  that  aifection 
very  frequent  in  such  cases  with  mitrul  and  mitral-aortic  valve  di 
(13  in  33  of  the  former  and  11  iu  31  of  the  latter  affection).     Adh< 
pericardium  was  present  in  one  case  with  disease  of  the  tricuspid 
valve.  Partial  adhesions  of  the  pericardium  were  noted  in  one  case  wit! 
aortic  regurgitation,  in  two  witJi  mitral  obstruction,  iu  none  with  mitml, 
and  in  two  with  mitral-aortic  regurgitation,  without  Bright's  disease; 
since  the  aoi-tic  \Tilve  was  affected  in  1  in  4  of  the  cases,  while  only 
two  had  mitml  and  two  liad  mitral-nortic  disease.     Among  the 
of  complete  (17)  and  partial  (3)  adhesions  -with  Bright's  disease^  4  (i 

1    VierUtiQhr96hHflfiirdicpriJ6tischtHcxlktind,\^^tn^ 
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21)  had  aortic  valve-disease,  5  (in  29)  had  mitral  and  2  (in  20)  had 
niitral-nfirtic  valvular  diseasL^  and  1  (in  fl)  liad  mitral  cuntiaction. 

Aneurism  of  the  ascending  aorta  was  the  evident  cause  of  atlherent 
pericardium  in  three  instances  (3  in  25),  and  cancer  of  the  heart  in 
one  (I  in  10). 

Tliei*e  was    no    other   affection  of    the  heart  or  aorta,  excepting 
ut  of  the  organ  itself,  in  more  than  one-third  of  the  wises 
ijilete  adhesions  (19  in  52).     The  adhesions  were  not  accom- 
i  hy  any  other  affection  in  less  than  one-haK  of  these  cases  (7  in 
..'■;.  and  they  were  coni])licated  in  more  than  one-half  of  them  with 
pVJtmia  (in  2),  ai>oplexy  (in  1),  pneumonia  (in  3),   emj)yema  (in  2), 
phthisb  (in  3),  or  peritonitis  (in  1).     AU  those  affections,  excepting 
the  last  two,  were  acute  ;  and  they  could  not,  therefore,  have  given  rise 
the  adhesions.    Phthisis,  and  eajjecially  empyema,  which  is  so  often 
ociated  with  phthisis,  may,  owing  to  the  duration  of  those  diseases, 
have  induced  first  pericarditis  and  then  adhesions.     Notwithstanding 
this,  tJie  whole  of  those  cases  may  be  taken  into  account  when  consider- 
ing the  effect  of  jiericardlid  adhesions  on  the  size  of  the  heart,  ibr 
me  of  them  hy  themselves  cause  enlargement  of  that  oi*gan,  excepting 
leumonia,  and,  less  often,  phthisis,  both  of  which  affections  tend 
to  increase  the  right  ventricle  in  size. 

The  heart  was  enlarged,  its  valves  being  thickened  but  competent 

in   one   instance,  in   ftiUy  two-thirds   of   the   cases  with   adherent 

jricardium  that  were  free  from  any  other  cardiac  disease,   and  in 

rhich  tiie  size  of  the  heaii  is  mentioned  (11  in  16);  it  was  rather 

in  three  of  them ;  and  in  only  two  instances  was  the  heart  of 

its  oattual  si;;e.    We  may  however,  I  tlunk,  estimate  that  in  one-third 

of  these  cases  the  adhesions  did  not  cause  an  iiicrease  in  the  size 

tlie   heart.     Those   results  do   not  ditlcr  materially  from  those 

•ived  at  by  Dr.  Kennedy,'  who  found  that  in  90  cases  of  adherent 

'icanlium  in  which  valvular  disease  was  not  present,  the  heart  was 

of  natural  size — "  healthy  " — in  34,  or  fully  one-third,  liypertrophied  in 

51.  or  three-tiftlis — being  dilated  also  in  2<> — and  atrophied  in  5. 

It   is  proved  that  pericardial  adhesions  do  not  necessarily  cause 

ilargement  of  the  heart,     I  saw  four  cases  in  Nottingham  in  which 

\\f  heart  was  of  natural  size  and  one  in  which  it  was  lessened ;  l)r. 

ner  '  gives  brief  notes  of  ten  cases  in  which  the  heoi-t  was  not 

"J,  and  by  inference  was  not  affected  in  size;  and  Dr.  Stokes ^ 

119  us  that  I'rctfessor  Smith  found  that  general  adhesions  of  the 

.KQCarilium  corresponded  with  atrophy  or  with,  hypertrophy  of  the 

fi^ivt  in  nearly  equal  propoHious, 

We  may,  I  think,  safely  conclude  from  what  has  gone  before  that 
adherent  pericardium  may,  and  oltcu  docs,  exist  without  influencing 
tlwj  «i»c  or  healthy  function  of  the  heart ;  that  in  a  few  rare  instances 
it  may  induce  atrophy  of  that  organ;  and  tliat  in  nearly  two-thinls  of 

1  Edinhurgh  Medical  Jminiaff  iii.  68^. 
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the  coses  it  tends  to  cause  au  increase  in  the  size  of  the  heart,  bodi 
as  I'egards  the  thickness  of  its  walls  and  the  capacity  of  its  cavities. 

We  have  just  seen  that  the  heart  was  enlarged  in  the  majority  of 
the  cases  of  adherent  perii^anliuni  that  wei*e  free  from  any  otlier  atibc- 
tion  of  the  heai-t  itself.  \Vlien  we  take  this  iiito  account  it  is  nutural 
to  expect  that  the  heart  shoidd  be  more  enlarged  in  cases  with 
valvular  disease  when  they  ai-e  affected  with  aflherent  pericardiiun 
than  when  they  are  not  so ;  and  the  analysis  of  the  cases  of  this  class 
that  wei-e  recorded  at  St.  Mary's  Hospital  by  taking  a  simple  average 
of  the  weights  of  the  hearts  with  valvular  disease,  with  or  without 
pericardial  adhesions,  gives  some  support  to  this  anticipation,  as  will 
be  seen  by  the  examination  of  the  following  sunuuaiy  of  the  averagt! 
weight  of  the  heart  in  those  cases. 
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Average  weight  of  the  heart  in  cases  of  valvular  disease  with  and 
without  adhereut  pertcardixuu.  The  cases  were  not  affected  with 
Briglit's  disease  except  where  specified. 

Mitral  rcKurgitatinn,  poricjiniiuin  adhercat  (4) 
Ditto,  pericardium  not  ftdherent  (H)    .     , 

DUiOt  v.ith  BrvjhCa  disranf.,  ]>cncardf\im  adM^rerU  (8) 
I)iUn^  jKricardimn  not  adherent  (19)     ,     . 

Mitral  olMttruction,  peric-anlium  udlicrent  (1)    . 
Ditto,  iwricmlium  uot  cidhercnt  (14)    .     . 

Aortic  regurgitation,  pericanJiiuu  odlicrcut  (2) 
Ditto,  iMiricanlium  not  (uUien-ut  (23)    .     , 

Mitiul-aortic  rcgiirgitntioii,  |»oriojmliiim  adherent  (6) 
Ditto,  peiicardiiim  not  ndhcront  (12)    .     .     , 

ToTAii    of  combined    vnlvuUr  diseiwvs,  without 

Bright'ii  dis«tw,  iNiricnnlimn  adiiereut  (18)  .     . 
TuTAL   of  cumljiued  Tal\'uLir   diseases,  without 

Dright'ii  disubic,  ]H:rkai-dium  not  adherent  (63) 

This  method   is   fai-  frcm  doLug  scientific  justice  to  the  iiuestioi 
before  us ;  for  cases  of  all  ages,  lx)th  sexes,  and  various  degrees 
disease,  are  hrcmght  togetlier  uiitler  one  comuMU  heatling,  althoiigl 
iu  reality  many  of  these  cases    dilfer  mateiiaUy  fi-om  each  othi 
15'otwithstandiiig  this,  a  rougli  and  ready  answer  is  given  to  us  that  il 
probably  not  far  fn)m  the  scientiiic  truth.     We  find,  then,  that  tli 
avera;,'e  weight  of  the  heart  iu  the  thirteen  cases  of  valvulnr  dis< 
with  adherent  pericardium,  was  24J  oiuices,  while  its  weight  iu  sixty- 
three  cases  of  a  like  kind,  in  which  the  i)ericardiiun  was  not  adikereul 
was  19  ounces,  or  5^  ounces  less  than  the  first  series.    It  is  to  be  kept  i\ 
view  that  the  pericardium  was  included  with  the  heart  in  the  first  s 
of  cases,  and  what  its  average  weight  may  he  under  Lhu  varj-ii 
cii-cumstauces  I  do  not  know.     It  may.  however,  I  thhik,  l>e  conclude 
that  in  the  cases  iif  valv\ihir  diseiise  of  the  heart  the  existence 
adherent  pericardium  tended  u»  increase  tho.  size  andM'eight  of  the  hi 
but  not  to  a  great  extent. 

The  size  of  the  heart,  n«  we  have  seen,  has  been  usuallv  dcseribedj 
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Kb  weight  being  often  given,  ia  the  cases  with  adherent  pericardium 
ob8er\'ed  in  St.  Mary's  Hospital  The  relative  size  of  the  ditt'erent  cavi- 
ties of  the  heAit  has,  liciwever,  only  been  described  in  11  of  these  cases. 

I  have,  thercfoi'c,  with  a  view  to  discover  the  influence  that  the  pi'csence 
i)i  iidheieut  pericardium  may  have  on  the  si^e  of  the  various  cavities 
of  the  heart  and  the  ihickuess  of  then-  walls,  brought  togclher  18 

Iditional  cases  from  various  sources — or  29  in  the  whole — in  which 
general  condition  oi  the  various  cavities  of  the  heart  was  dcscribcd» 
id  which  are  given  in  tlie  following  .suimuary  : — 

Cases  with  adherent  pericardium  in  which  the  size  of  the  diflfeient 
vvities  of  the  he<ut  waa  described  : — 

1. — Cii5#Ji  iu  which  both  veutriclea  were  c nlurged  (hj-pt>r trophy  and  dihiUtiou)     10 

Of  these,  6  were  fii;e  fioiu  viilvuhu-  or  other  heart  disco-sc  (1  lud  Bright's 
diMiuu) ;  10  Iiml  valrular  diiwAsc  (3  aortic,  2  uiitrul,  8  mitral-aortic, 
rcgargitAtion,  2  mitml  coatfaction). 

2. — Co5cs  in  which  the  right  ventricle  was  cnhirgcd,  the  left  being  not  flo 

(in  1),  or  nnall  (in  1),  or  not  Jcacribod  (iu  !J) 5 

Of  tiipftt",  3  wuifi  ixiii'-  fViim  ralvtilAT  dis^-uM-',  I  had  mitral  regnrgitation, 
and  1  auouriimi  of  the  aortic  siuu&es. 

3.— C«Aft9  in  wMo-h  the  left  ventriide  won  enlarged,  the  riglit  being  email 

tin  1),  or  not  dosvribed  (in  7) 8 

Of  tlieec  3  liad  no  ralvolar  diseiijit;,  1  hail  aortic,  and  3  uiitrnl,  regurgi- 

tatiou^  ond  1  had  ancunsm  of  thu  ajHx  of  tike  luft  viutrido.  

1Vr\L 29 

Tliere  was  valmlar  disease  of  the  liearfc  (15).  or  aneuiisin  of  the 
irt  (1)  or  aorta  (1)  iu  17  of  these  cases,  and  as  those  atl'ections 
exercise  a  definite  iutiueuce  of  theii*  own  on  the  size  of  tlie  cavities  of 
the  heart,  they  must  be  left  out  of  view  in  considering  the  direct  effect 
of  adherent  peiicardium  on  those  cavities.  Tlie  same  must  be  said  of 
oue  instance  with  Rriglit'sdisease  among  tlie  remaining  12  cases  in  which 
there  waa  no  valvular  or  other  atl'ection  of  the  heart  or  aorta.  Kypei- 
trophy  and  dilatation  of  both  ventricles  existed  in  5;  of  the  right 
ventricle  in  3 ;  and  of  the  left  veutricle  in  the  remaining  3,  of  thesf 

I I  cases.  From  tliis  it  would  appear  that  adherent  pericardium,  when 
it  prcxUtcfs  etdart^'cnient  of  tlie  heiirt,  tends  to  atlect  both  ventricles  to 
aji  eijual  but  vaiyin.cr  degree. 

2-  Phi/fdcal  s^ifpu^  ohscrval  during  life  in  ca^-$  wiUi  ad/i/:rnU 
icardium  admiiicd  ini<i  St.  Manjs  and  the  NUtingkaw.  Hospitab. 
— I  have  observed  nine  cases  with  adhereut  pericaixlium  iu 
-St.  Mar}''s  Hospital,  and  have  added  oue  recorded  there  by  Dr. 
Markham ;  and  liave  examined  seven  such  cases  at  Kottingham,  four 
>tf  wliich  I  published  in  1844,  and  have  given  brieHy  above.  Then^ 
'Vitft  no  valvular  disease  of  the  heart  in  three  of  these  seveuteen 
wbile  in  the  reniaiuing  fourteen,  one  or  more  of  the  valves  was 
^:__:'jd,  mitral  regurgitation  being  present  in  nine  of  them,  mitral- 
■trtic  regurgitation  in  three,  and  mitral  obstruction  in  two,  of  those 
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In  one  of  tbe  three  cases  in  -which  the  valves  were  healthy,  in  whidi     « 
case  Bright's  diaease  was  present,  the  sounds  of  tlie  heail.  were  iiatura^H 
but  weak,  and  the  presence  of  impulse  was  not  noted.     In  another  of^ 
thuni,  a  raan,  with  empyema  and  huxiaceoiuj  disease  of  the  kidney, 
the  heart  being  only  slightly  enlarged,  the  impulse  was  at  oue  time 
imperceptible,  but  afterwards,  when   it   could   scarcely  be  ftdt  over 
the  ribs,  it  wiis  perceived  over  the  ensiform  cartilage.     Id  these  Ito 
cases,  and  in  that  of  the  same  class  already  alluded  to  at  jwge  43!r>, 
in  which  the  heart  was  small,  the  presence  of  adherent  pericardium 
■could  not,  1  think,  have  been  discovered  during  life. 

The  signs  of  the  heart  were  not  noticed  in  one  of  the  cases  in 
whicli  adherent  pericardium  was  associated  with  mitral  regurgitation, 
an  old  nuiii  who  presented  various  sonorous  noises  over  the  luDg& 
In  oTiM  of  two  cases,  btJth  men,  with  mitral  disease,  observed  at 
Xottinj^ham,  in  which  the  heart  was  very  ;^T^atly  enlarged,  tlie  left 
ventricle  was  greatly  hypcrtropliied  and  dilated,  the  right  being  so 
to  a  minor  degree;  and  the  impulse  was  feeble,  the  second  sound, 
distinct  over  the  sternum,  was  scarcely  audible  at  tlie  apex,  and  llw 
lungs  were  (.edematous.  In  the  other  case,  witli  hyperti-ophy  of  both 
ventricles,  the  impulse  was  inconsiderable,  but  was  dilfused  ov«r 
the  whole  left  mammary  region. 

Tlie  next  ease  is  an  iniportaat  oue,  reported  by  that  careful  and 
accua-ate  observer,  l>r.  Markham,  for  it  shows  tliat  the  apex-beat  mfl)' 
be  strong,  anil  far  to  the  left,  in  some  unusual  cases  of  adherent 
pericanlium.  In  this  ]>atient,  a  girl,  the  impulse  was  heaving  and 
extensive,  and  was  violent  far  to  tlie  left  of  the  nipple  line,  and 
beneath  the  sixth  rib.  The  second  sound  was  veiy  loud  over  the  pul- 
monary artery,  but  was  absent  at  the  apex.  M.  Aran  likewise  desehbe* 
a  case  of  adherent  pericardium,  in  which  the  apex-beat  was  present 
in  the  sixth  space,  tliree-and-a-half  inches  from  tlie  steiiium,  and  the 
systolic  impulse  was  strong  and  progressive,  and  was  not  followed  by 
a  diastole  impulse.  Skoda  takes  exception  to  my  obser>'ation  that  the 
apex  pi-otruded  extensively  to  the  left  in  two  of  my  cases  j^ublished 
in  1844,  given  brieily  above  at  pp.  43^*,  440.  We  shaU  sec  that  the  apcx- 
l>eat  is  usually  feeble,  and  does  not  often  extend  far  to  the  left  in 
cases  of  adherent  pericardium  ;  but  it  was  certainly  otherwise  in  this 
case  of  Dr.  JMarkham,  in  that  of  M.  Aran,  and,  I  would  say,  also  in  my 
two  published  cases.  It  appears  to  me  that  in  this  patient,  and  in 
the  other  cases  just  given,  there  was  no  sign  characteristic  of 
adherent  pericardium. 

The  next  iustance  M'as  too  ill  for  careful  physical  examintition. 
and  presented  a  feature  unusual  in  cases  with  pericardial  adht      ■ 
The  healthy  impidse  was  much  more  dillxised  than  natural,  1   ..  . 
present  in  the  epigastric  space  and  four  or  five  intercofital  sj-.K-e?. 
and  the  lower  ribs  retmcted  during   the   diastole,  which  is  a  m 
occiUTcnce.      The  apex-beat,  which  waa  felt  in  the  lillb  and  sixl 
spaces,  did  not  extend  outv  arda  so  far  as  the  nij>ple  line.     Tlie  t 
following  instances  present  features  that  were  sufficient  to  charactei' 
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tbexn  during  life  as  being  affected  vnih  atlherent  pericardium.     In 

the  lirst  of  tliese  cases,  the  left  ventricle  was  bypertrcphied,  the  right 

LTentricle  was  small,  and  hoth  the  auricles  were  very  large.     The  apex- 

■Mtot  was  seated  in  the  sixth  space,  an  inch  to  the  left  of  the  nipple 

fme,  and  oj  inches  from  the  sternum,  and  in  spite  of  the  great  and 

extensive  hypertrophy  of  the  left  ventricle,  was  feeble.    The  second 

sound,  which  was  lieard  over  the  ri«;ht  ventricle,  was  faint  at  the  apex. 

'  There  was,  on  the  54th  day  after  ailniissinn,  a  dilliisod  impulse  chiefly 

i  over  the  canliac  cartilages,  extending  down  to  the  seventh  costal 

cartilage,   and    to   the   ensiform   cartilage.      The   impulse   advanced 

qnickly  and  fell  back  suddenly  during  the  systole,  and  was  followed 

with  a   sharj.)  sudden   shock  or  jerk  over  the  whole  region  of  the 

impulse.     There  was  slight  pulsation  of  the  liver  below  the  euaiform 

cartilage.     Breathing  was  ratlier  high,  the  movement  being  chielly  at 

the  uj)j»er  part  of  tlie  chest,  with  retraction  at  its  lower  part.     The 

oilier  case,  e<|ually  remarkable,  and  the  LisL  of  the  series  with  mitral 

incoini>etence,  had  points  of  close  resemltlance  to  the  last,  with  points  of 

marked  difference.    In  this  case  the  fi-ont  of  the  heart  adhered  strongly 

to  the   inner  surface  of  the  sternum   through   the  medium  of  the 

pericardium.     The  walls  of  the  right  ventricle  and  auricle  were  much 

hjrpertrophied,  while  the  left  ventricle  was  only  somewhat  thickened; 

tlitis  reveraing  the  conditions  tJiat  were  present  in  the  former  case. 

There  was  some  fulness  over  the  re^non  of  the  bcait.     The  impulse 

over  the   heart,  and   especially  over  the  right   ventricle,  waa  very 

extensive,  spreading  from  the  third  to  the  seventh  cartilage;  and  from 

the  right  cartilages,  across  the  sternum  and  ensiform  cartilage,  to  the 

4ixlh  left  spaceman  inch-and-a-halfl)eyoud  the  nipple  line.  The  impulse 

«ras  pccubar,  and  told  remarkably  un  the  sterumn,  tirst  heaving  that 

bjue  forwards  with  sudden  force,  and  then  drawing  it  backwards  with 

grfcot  strength.    "  The  lieart "  (or  rather  tlie  front  of  the  chest)  "  seemed 

lo  be  dragged  backwaixis  during  each  systole.     The  apex-beat  was 

fveble,  low  down,  and  far  to  the  left,  in  the  sixth  space,  an  iiich-and- 

4-iitlf  beyond  the  nipp»le  line.     There  was  some  pulsation  of  the  liver 

f'le  epigastric  region.  The  second  sound  was  loud  and  plunging 
the  right  ventricle,  and  feeble  at  the  ape.\,  where  a  mitral  murmur 
loud  and  extensive.  Afterwards  the  fulness  over  the  heart,  and 
extent  and  force  of  the  impulse  lessened,  but  the  beat  of  the 
t  retained  its  remarkable  character,  first  advancing,  and  then 
foTvibly  retracting,  during  the  systole.  Later  still  the  apex-beat,  which 
wia  very  weak,  extended  only  a  very  little  beyond  the  nipple  line. 
Notwithatauding  this  contraction  of  the  region  of  the  impulse,  it 
extended  from  right  to  left  over  a  width  of  six  inches.  A  dccj* 
i&ipimtion  caused  a  marked  lowering  of  the  upper  and  lower  borders 
of  the  region  of  the  impulse,  iji  spite  of  its  great  extent.  After  a 
few  days  ne  became  drowsy,  felt  tight  in  the  chest,  and  died  three 
veeks  after  Ids  admission."  It  is  to  be  remarked  that  while  in  the 
fimoD»  case  a  diofitolic  shock  or  back-stroke  followed  the  systolic 
ntiBCtitiu,  which  was  preceded  by  a  systolic  advance ;   in    this  cose 
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thei'G  is  110  note  of  back -stroke,  tltougli  I  cannot  vouch  for  its  absence; 
but  the  sudden  systolic  heave  iollowed  by  a  forcible  systolic  retraction 
of  the  sternum  and  cartilages,  as  if  those  parts  M'ere  dragged  backwanls 
by  the  heart  oliuf^ng,  us  it  were,  to  its  buckler,  pointed  definitely  to 
adherent  pericardium  as  the  cause  of  the  chain  of  signs. 

Tiie  two  cases  of  adherent  pericardium  with  mitral-aortic  incom- 
petence present,  like  the  h»st  two  cases,  physical  features  that  (h  i:  ' 
the  presence  of  the  adhesions,  though  not  perhaps  with  the  ^]^k 
emphasis  as  the  two  first  related.  In  tlic  first  case,  a  youth,  the  heart 
was  of  very  great  size,  so  as  completely  to  cover  the  left  lung.  Oa 
his  admission,  three  raontlis  before  his  death,  the  impulse  was  ^rodoal, 
but  ended  abruptly  with  a  shock  ;  and  extended  from  tlie  tlxird  cartUa^ 
to  the  sixth,  but  scarcely  beyond  the  nipple  line ;  there  was  also  a 
marked  general  pulsation  over  the  whole  liver,  both  in  front  and  at 
the  right  sida  A  month  later  the  impvdse  had  extended  itself  to  U» 
left,  being  dilfuscd,  and  shaking  the  whole  of  that  side  ol'  ihe  cheat, 
the  apex-beat  being  an  inch-and-a-half  to  Uie  left  of  the  nipple  line. 
Afterwards  the  impulse  extended  more  to  the  right  and  was  felt  io 
the  epigastiiumj  but  its  cliaracteristic  features  ai'e  not  again  described. 
The  other  instance  was  a  boy,  and  in  him  the  heail,  which  was  con- 
siderably enlarged,  clung  so  cluso  to  the  sternum  and  cartilages  that 
it  was  found  best  to  remove  the  viscera  at  t/iassc  from  beliind.  Then 
was  fulness  over  the  cardiac  region,  and  the  beat  of  the  heart,wliich  was 
extensive,  i-eaching  down  to  an  iiich-and-a-half  below  the  steiiium,  and 
extending  thence  to  the  seventh  caitilage,  was  of  a  i^eculiar  chaisctar, 
beginning  with  a  diflused  heaving  impulse,  which  gave  way  to  3 
sudden  and  sharp  retraction.  He  always  said,  aftei'  this  exatniualiun, 
that  he  felt  bettei*,  though  he  really  was  not  so,  and  eight  ilays  latex 
he  died. 

The  two  remaining  cases  with  adhei-ent  pericardium  had  miti«l 
contraction.  In  one  of  them,  a  young  woman,  the  heart  was  vei 
large ;  the  impulse  extended  from  the  second  space  to  Llie  sci 
costal  cartilage  and  the  ensiform  caitilage,  and,  even  when  she  lay 
tlie  left  side^  I  he  apex  beat  was  feeble.  As  iu  the  last  case,  there  w< 
strong  pidsatiou  over  the  whole  liver,  extending  from  the  front  to 
back.  The  t^^nmiiiing  case  with  ailherent  pericaitlium  and 
contraction  was  observed  liy  me  in  Nottingham  in  1835,  and  all 
it  presents  no  signs  cliaracteristic  of  tlie  adhesions,  is  perbapa 
interest,  as  being,  so  far  as  I  know,  tlie  earliest  case  in  vhich  tlie  so- 
called  presystolic  murmur  was  descril)ed.  The  size  of  the  hL*art  Ls  not 
given,  but  there  was  no  hyjiertrophy  of  either  ventricle.  The  miiral 
opening  was  half  an  inch  in  diameter.  A  thrill,  axteuding  over  a 
large  space,  was  communicated  to  the  liand  when  applied  overr  ibt 
apex,  which  was  terminated  by  a  jerk.  A  peculiar  purring  sound  vns 
heard  at  the  apex,  tlie  vibrations  Ix'ing  longer  and  louder  as  the  tinK 
progressed,  the  sound  ending  in  a  strong  loud  clear  jerk»  synohrooona 
with  the  judsation.  The  sound  occupied  two-fourths  of  Uie  tame,  no 
other  being  audibki  at  tlie  apex. 
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i$uni^  of  the  Phynfial  Signs  observed  in  Cases  of  Adherent  Pcrkar^ 
dium. — The  steady  retraction  of  the  lower  half  of  the  sternum  during 
the  whole  of  the  systole  of  tlio  ventricles,  and  the  sudden  staiting 
forwards  of  the  lower  half  of  the  sternum  at  the  beginning  of  the 
diastole  with  a  return  shock  or  blow,  was  observed  in  my  own  case, 
pablishc<l  in  1844,  and  in  one  of  Skoda's  given  in  1862. 

The  drawing  inwards  of  tlie  canliac  intercostal  spaces  during  the 
systole  was  first  observed  by  Heim,  and  afterwards  by  Di.  Williams, 
by  Skoda  in  three  cases,  and  by  Cejka  in  tliree  more. 

This  sign,  which  is  soraetimea  present  in  other  cases,  renders  the 
existence  of  adherent  pericardium  probable,  and  especially  il'tlus  sign  is 
still  present  when  the  patient  draws  a  deep  breath ;  but  if  it  is  followed 
by  a  diastolic  shock  the  diagnosis  of  that  affection  is  certain.  The  exist- 
ence iudeed  of  a  diastolic  back-stroke  taken  by  itself  pronounces  that 
the  heait  is  adlierent.  This  sign,  which  generally  gives  the  impression 
of  a  double  impulse,  was  first  noticed  by  Sander ;  afterwards  by  Dr. 
Hope  in  fonr  cases  of  adherent  pericardium ;  in  the  two  typical  instances 
jnat  i^ven  and  de?crilKxl  respectively  by  myself  and  by  Skoda,  who 
observed  it  in  another  instance;  by  Cejka  in  one,  and  by  myself  in 
two  others  given  above. 

A  double  movement  of  the  systolic  im]>ul8e,  fii-st  forwards  with  a 
heaving  motion,  then  backwards  witli  a  forcible  retraction,  was  observed 
by  myself  in  a  case  in  the  Nottingham  Hospital,  to  the  description  of 
which  Skoda  takes  exception,  and  afterwards  in  thi'ee  other  cases  in 
St  Mary's  Hospital.  The  outward  pressure,  equal  in  every  tlirection, 
cf  the  blood  contained  in  the  ventricle  during  its  contraction  naturally 
forwards  the  walls  of  the  chest  in  front  of  it  at  the  beginning 
e  systole.  During  the  continuance  of  the  systole,  the  adherent 
mm  resists  tho  contraction  of  the  heart,  but  in  the  struggle 
bone  yields,  and  is  d^a^v^l  forcibly  inwards  by  the  active 
icie. 
non-diminution  of  the  region  of  pericardial  dulness  and  of  the 
was  ob8er\'cd  by  Dr.  Williams  ;  and  the  absence  of  change  in 
ion  of  tliPBo  signs  when  the  patient  lay  on  the  left  side  was 
by  Dr.  Law. 
e  non-diminntion  of  the  area  of  pericardial  didness  and  impulse 
idoubtedly  a  valuable  sign  of  adherent  pericardium  ;  in  one  of  my 
lOwever,  the  impulse  Mow  waa  unusually  strong  at  the  end 
tion,  and  in  another  of  them  tlie  upper  and  lower  l)order8  of 
impulse  palpably  descended  during  a  deep  inspinition.  This  is 
ditferent  from  the  diminution  of  the  extent  of  dulness  and 
;l«c,  and,  what  is  still  more  important,  from  the  bodily  transfer 
ng  a  doep  breath  of  the  seat  of  the  dulness  and  impidse  from  the 
CiiTtilages  and  the  fifth  space  near  the  nipjtle,  to  the  epigastric 
,  including  the  cnsiform  cartilfljj;o  and  the  adjoining  !«>venth  costal 
ilage.  One  of  my  cases  illuHtratos  iu  its  own  manner  the  other 
t  jtist  referred  to — the  non-shifting  of  the  seat  of  the  impulse  when 
{laticnt  turns  on  the  left  side.     In  tliat  case,  when  the  patient  lay 
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OD  the  left  side,  the  apex-beat,  wbich  was  an  inch  and  a  half  to  the  Idt 
of  the  nipple  lincj  and  in  tlie  sixth  space,  was  very  feeble.  This  i« 
very  different  from  the  j^at  transfer  of  the  position  of  the  a{^»ex-beat 
from  the  fifth  space,  a  little  lower  than  the  nipple,  and  within  tk- 
mammary  Hue,  to  the  sixth  or  seventh  space,  two  inches  to  tliv  '.■ ' 
of  that  line,  which  was  ol>ser\'ed  to  be  the  case  in  several  pat*- .. 
in  whom  the  chest  was  healthy,  by  Dr.  Humphreys,  Dr.  Coupland. 
and  myself,  in  the  Middlesex  Hospital. 

These,  so  far  as  I  know,  are  the  only  signs  that  are  chai-acterislic  of 
adherent  pericardium  ;  but  there  are  certain  other  signs  that,  without 
ranking  in  precision  with  those  just  named,  have  their  significance. 

The  drawing  inwards  during  the  systole  of  the  space  Ix'tween  tbe 
ensifonn  cartilage  and  the  seventh  costal  cartilage,  was  noticed  by 
Sander  in  a  case  of  adherent  pericaixlium ;  and  in  another  case,  I 
observed  that  the  tip  of  the  ensiform  cartilage  was  retracted  during 
the  contraction  of  the  ventricle. 

There  was  pidsation  of  the  liver  in  four  of  my  cases,  which  was 
limited  to  the  epigastric  space  in  two  of  them,  but  in  the  two  othets 
extended  over  the  whole  organ,  in  front,  at  the  side,  and  in  one 
even  bcliind.  Bums  '  considered  that  the  impulse  so  often  present 
in  the  epigastric  space  in  cases  of  adherent  pericanlium  is  due  not 
immediately  to  tlie  heart  itself,  but  to  the  pulsation  of  the  liver. 

It  is  evident,  from  the  brief  recital  of  the  cases  that  has  just  been 
given,  that  a  great  variation  in  the  extent,  force,  character,  and 
position  of  the  impulse  exists  in  cases  of  adherent  pericardium. 

The  impulse  was  imperceptible  in  one  of  Cejka's.  and  at  an  early 
period  in  one  of  my  own  cases  of  adherent  pericardium  ;  and  it  wm 
feeble  in  one  of  Skoda's  and  two  of  my  own,  cases ;  it  was  hearing 
during  the  systole  and  very  extensive  in  one  of  Dr.  Markhum's 
and  in  one  of  my  own  ;  it  was  tumultuous  and  very  irregidar  in  o 
of  my  cases ;  it  was  strong  and  very  greatly  extended,  both  upw 
to  the  second  space,  and  downwards  to  the  epigastric  space  and  i 
seventh  cartilage,  and  to  the  right  and  left,  acix)ss  the  chest,  from  a  f 
inch  to  the  right  of  the  lower  half  of  the  sternum^to  a  full  inch  to  t 
left  of  the  nipple  line  in  the  sixth  space,  in  cases  observed  by  Dr. 
Hope,  Dr.  Markham,  and  myself;  and  in  two  of  Dr.  Hope's  cases  the 
violent  action  of  the  heart  was  observed  over  the  whole  front  of  the 
chest. 

The  apex-beat  is,  as  a  rule,  feeble,  even  when  it  extends  from  aa 
inch  to  an  inch  aud  a  half  to  the  left  of  the  nipple  line,  being  felt  in 
sixth  space.     Sometimes  indeed,  as  in  one  of  Skoda's  cases,  it  is  i 
perceptible ;  and  at  others  it  is  situated,  even  when  there  is  ge 
enlargement  with  hyperti-ophy  of  the  ventricles,  to  the  right  of 
nipple  line,  as  occuned  in  one  of  M.  Aran's  cases,  in  which  the  a 
beat  was  in  tlie  fifth  space,  two  and  a  half  inches  from  the  stemuia 
and  in  two  of  the  cases  given  by  Dr.  Oairdner,  who  points  to 
i*eatniint   uf  the  ajKjx  as  a  probable  element  in  the  diagnosis 
adherent  pericardium. 
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Tb'.'re  are,  liowcver,  important  exceptions  to  the  ru]e  tl»al  the  apex- 
beat  is  usually  restrained  in  its  action  and  somotiiaes  in  its  position 
liy  adherent  |)cricanliuin,  for  la  two  cases  published  by  me  in  1844, 
the  a]>o\-be;it  was  far  to  the  left  and  low  down,  strong,  gmdiiiil,  and 
jirotruding ;  and  as  we  have  seen,  the  apex-beat  preseutbd  tho  same 
dition  in  Dr.  Markhain  s,  and  to  a  leas  degree  in  M.  Aran's  imiwrlant 


The  impulse  was  found  in  the  epigastrium  in  Mr.  Burn's  cases,  in 
two  of  Dr.  Hope's,  and  iu  four  of  my  own, 

M.  Aran,  in  1844,  gave  the  extinction  of  the  second  sound  as  the 
unique  sign  of  adliereut  pericardium,  on  the  strength  of  tlie  aljsence 
or  great  feebleness  of  that  sound  in  those  cases  reported  by  liini.  He 
does  not  distinguish  between  the  second  sound  over  the  pulmonary 
artery  and  riglit  ventricle,  and  that  over  the  left  ventricle.  Dr. 
Markliam  describes  the  second  sound  as  beinj^,  in  his  case  with  mitral 
incompetence,  ver}""  loud,  heard  like  a  beat,  over  the  pidmonary  arter)% 
while  there  was  no  second  sound  over  the  apex.  In  one  at  least  of  my 
cases  observed  in  Nottingham  the  second  sound  was  loud  or  natural 
over  the  right  ventricle,  while  it  was  indistinct  and  ilull  at  the  apex, 
aud  ill  two  of  the  cases  given  above  the  second  sound,  loud  ovei- 
the  pulmonary  artery  and  right  ventricle,  was  feeble  at  the  apex  of 
the  hcjirt. 


HpMp 
fieri 


The  last  physical  sign  that  I  shall  consider  is  the  movement  of 

pimtion  in  relation  to  adherent  pericardium.  In  two  c^ses  of  adherent 
i(.^rdium  obsei-ved  by  myself  in  Nottmgham,  the  iusjtiratoiy 
movement  of  the  alxlomen  at  its  centre  was  equal  to  that  at  its  sides  : 
although  in  health,  the  central  movements  are  from  two  to  three 
tiiueB  as  great  as  the  lateral  movements  of  the  abdomen.  At  the 
SHTIV'  time  in  both  those  cases  the  lower  half  of  the  sternum  fell 
iii'.\.irds,  or  was  drawu  backwards,  and  the  left  ribs^  from  the  fourth 
\h  the  sixth,  either  retracted  or  were  stationary,  or  had  much  leas 
Diovement  during  inspiration,  than  the  con-espondin"  right  ribs.  The 
t'lr.tction  of  the  sternum  was  caused  by  the  forcible  displacement 
'iuwnwards  of  the  central  tendon  of  the  diaphragm,  where  it  forms  the 
floor  of  the  pericardium  ;  and  as  under  these  circumstances  the  lungs 
could  not  interpose  themselves  between  the  heart  and  the  sternum,  that 
bone  was  partly  forced  backwards  by  atmospheric  pressure,  aud  partly 
draf»gvd  backwards  by  the  adherent  heart,  when  drawn  somewhat 
downwards  by  the  diaphragm. 
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ENDOCARDITIS. 

BY  FRAXCIS   8IBS0N,  MJ).,   F.R.S. 

ENDOCABDms,  to  a  greater  extent  even  than  pericarditis,  is  cliiefly 
associated  with  acute  rheumatism.  The  extent  to  wliich  this  is  the 
case  will  be  seen  by  tlie  study  of  the  accompanying  table,  at  page 
461,  from  which  it.  may  be  seen  that  cndocarilitia  without  jiericr^r  I'i 
was  established  in  one-third  of  the  cases,  or  in  107  ouLofa  UjUiI  nuiui  ; 
of  325.  If  to  these  we  add  those  cases  with  pericarditis  that  were  also 
affected  with  endocarditis,  amounting  to  54,  we  find  that  endocarditis 
attacked  onc-haK  of  the  cases  of  acute  rheumatism,  or  IGl  in  325. 
In  addition  to  these  cases,  in  which  the  presence  of  endocarditis  wofi 
rendered  certain  by  the  character  of  tlie  signs  and  symptoms  observed 
during  the  attack,  there  was  a  considerable  proportion  of  the  cases, 
amounting  to  one-fourth  of  the  wliole  (76  in  -^25),  in  which  ejido- 
carditis  was  either  threatened  (ia  63)  or  very  probable  (in  13). 
Endocarditis  is  not  however  limited  to  acute  rheumatism,  Mng 
also  present  in  a  considerable  proportion  of  cases  aflfected  with  chorea. 
and  in  a  small  but  uncertain  number  of  those  with  pyreraia  and 
Bright*s  disease.  Cases,  also,  of  established  valvular  disease  of  the 
heart  are  subject  to  intermitting  attacks  of  endocarditis  affecting  the 
diseased  valves, 

I  shall,  in  this  article,  (1)  first  give  a  brief  account  of  the  anatomical 
appearances  that  present  themselves  after  death  in  endocanlitis,  and 
then  (2)  a  clinical  historj*  of  rheumatic  endocarditis,  as  it  prescntci 
itself  in  the  cases  with  actite  rheumatism  under  my  care  in  St  Mary' 
Hospital,  during  the  years  1851  to  1869-70;  thosecases  being  divid< 
into  two  series,  an  earlier  series  from  1851  to  1866,  and  a  later  suri< 
treated  by  means  of  rest,  from  1867  to  1869-70. 

I. — The  Anatomical  Appear.vnces  Observed  in  C\seb  or 

EXDOCAUDITIS. 


The  anatomical  appearances  found  after  death  in  cases  of  endoc^ilii 
have  been  well  described  from  actual  obseiTation  in  the  excellent  ai 
readily  available   works  of  EokiUinsky,*  Hasse,*  and    KiudQeisci 

'   RokiUii^Vy.  P.if?u>toyi€<iJ  vi/w/rtiny,  Syd.  Soc.  tv.  175. 

•  HrusP,  Ptithotoffkal  Jnatonnj,  Syii.  S<h\  124. 

'  Rindflciiich,  PatM^iffujical  Uisttjlogy,  Ner  Syd.  Soc.  I.  Q79. 
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which  have  been  well  translated  ;  and  in  the  ori^'inal  and  interesting 
lectures  of  Dr.  Moxon'  and  nunuial  of  Th.  Payne- 

The  indammation  of  the  lutenor  of  the  heart  is  as  a  rule  limited  to 
the  left  ventricle,  this  being  evidently  due  to  the  great  laboiu-  to 
which  that  ventricle  is  subjected  when  it  drives  the  blood  into  the 
art4;ries  of  the  system,  and  to  Llie  comparatively  slight  effort  with 
wliich  tliB  right  vt^^atiicle  fiends  its  blood  through  the  vessels  of  the 
lungs.  In  the  fo^^tal  state,  the  right  side  of  the  licart,  which  is  then 
the  most  powerful  side,  and  lias  the  greatest  amoiuit  of  work  to  do,  is 
subject  to  endocarditis,  judging  by  the  frequency  with  which  the  pul- 
monary valves  are  adlierent,  so  as  to  contract  tiie  arifice  of  the  puhnon- 
ary  arteiy.  Dr.  Xonnan  Cheevers  finds  that  sixty  such  ctises  have 
been  observed  by  various  authors.  The  mitral  and  aortic  valves  are 
the  chosen  seat  of  endocarditis,  and  especially  the  mitral  valve.  It  is 
not,  however,  the  whole  of  cither  valve  that  is  tlie  immediate  seat  of 
the  inflammation ;  which,  as  a  rule,  is  limited  to  the  lines  and  surfaces 
of  contact  of  the  valves,  chjse  to  the  edges  of  their  flaps  where  they 
come  together  and  press  «'M;ain3t  each  other  so  as  to  close  their  respec- 
tive apertures.  The  aortic  valve  is  shut  by  the  blood  quietly  tilling  iho 
sinuses  towards  and  at  the  end  of  the  systole  and  during  tlie  diastole. 
The  blood,  when  the  sinuses  are  tilled,  presses  the  sides  of  the  flaps 
•gainst  each  other  with  a  diffused  and  equal  but  firm  pressure.  This 
pmsare  is  made  on  the  first  closure  of  the  valve  at  the  end  of  the 
systole,  by  the  blood  iilliug  the  sinuses  ;  but  this  pressure  is  suddenly 
reinforced  by  the  back-stroke  or  retain  wave  of  liluodj  caused  by  the 
recoil  of  the  distended  aorta  and  arteries,  whicli  propels  the  blofnl 
[ually  in  eveiy  direction,  forwai'ds  and  sideways,  as  well  iis  backward.-* 
a  return  stroke,  which  beat«  on  the  aurtie  \iLlve  sinuses,  and  the 
suding  aorta,  and  which  causes  the  second  sound,  wliich  follows  the 
ire  of  the  valve  by  the  tenth  of  a  revolution  of  the  heart's  action. 
Twanls  the  pressure  of  the  aortic  flaps  upon  each  other  is  kept  up 
ing  the  diastole  by  tlie  pressure  of  the  blood,  due  to  the  steady  con- 
Lion  of  the  coats  of  the  aoita  and  its  branches.  The  pressure  uiwu 
oortic  Haps  bears,  not  upon  tlieir  exact  margins,  iait  upon  their 
•.i»  of  contact,  a  little  within  those  margins,  and  upon  the 
loid  bodies  ;  and  the  endocarditis  affects,  not  the  exact  margins 
le  flapA,  but  their  surfaces  of  contact. 

"le  mitral  valve  is  shut  on  exactly  the  same  principle  as  tlie  aortic 

re,  by  the  pressure  of  the  blood  driven  during  the  ayst^)le  into  the 

II  open  cells  on  the  under  or  ventricular  surface  of  tlie  valve,  in 

manner  descril>ed  and  figured  at  page  51.     The  force  with  whirh 

blood  presses  upon  the  closed  mitral  valve,  owing  to  llie  contraction 

ventricle,  is  much  greater  than  the  force  with  which  the  bli*iHl 

upon  the  aortic  valve,  <twing  to  the  recoil  of  the  previoutsly 

walls  of  the  aorta.     The  Haps  of  that  valve  are  pressed 


'  Dr.  Wi|k»  ami  Dr.  Moxon,  PafhoJotfical  Anaiomy,  125 
•  Dr.  JoncH,  I»r.  SivVi'king,  uud  I>r    Pnynr,  Patholoat'cui 
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together  Ly  tbe  backward  portiou  only  of  the  effect  of  tlie  recoil  of  iht^ 
aorta  walls,  which  expands  itself  in  every  direction ;  and  that  force  afl 
recoil  is  itself  but  a  portion  of  the  original  propulaive  furce  of  the  hf^^ 
ventricle,  which  presses  with  its  full  ]»ower  upon  the  closed  mitral  valve. 
The  surfaces  or  lines  of  contact  an\l  closure  of  the  mitral  valve  extend 
along  and  just  within  tlie  boitlors  of  its  two  flaps.     This  border  of 
contact  in  not  a  mere  edge,  but  a  surface  or  line  of  adaptation,  made 
up  of  the  small  bead-shaped  cells,  tliat  dove-tail  into  each  other  alm^ 
the  mujgiiis  of  the  flaps ;    tliuse  flaps  being  held  in  theii*  place  hy 
the  simultaneous   contraction   of  the   papillary    muscles,  acting  ou    l 
tlieir  tendinous  cords ;  the  result  is  that  the  margins  of  contact  of    | 
the  mitral  flaps  press  agaiust  each  other  when  the  valve  is  simt  witli 
luuch  greater  tension,  force,  and  concentration,  than  the  niaryiu'^  cf 
contact  of  the  aortic  valve ;  under  the  triple  agency  of  a  finer  in 
of  contact,  greater  pressure  of  bluod,  and  the  muscular  force    -* 
tendinous  traction  proper  to  the  valve.      The  mitral  valve,  which  ix 
situated  in  the  muscular  centre  of  the  ventricle  and  in  the  focus  of  it^ 
internal  infliuuiuation,  is  more  immediately  and  frequently  subjecte^l 
to  endocarditis  than  the  aortic  valve,  which  has  broader  surfaces  of   [ 
-contact,   less   pressure   of  blood,   and   no    muscular   and    tendiucms 
traction. 

Endocarditis,  as  I  have  said,  does  not  therefore  attack  tlie  very 
rim  of  the  ilaps  of  the  mitral  valve  at  the  attachment  of  their  oul- 
Rpreadiug  teudiuons  cords,  hut  tlie  line  or  margin  of  contact  just 
within  the  ed^^es  of  tlie  valves.  When  the  miti-al  valve  is  inflamed, 
a  frill  of  sinnll  head-like  granulations  lines  the  whole  pi*oj>er  border 
of  contact  and  closure  of  the  valve;  and  tends  to  prevent  their 
perfect  adaptation,  and  to  cause  regurgitation  through  tbe  valvular 
aperture  when  the  ventricle  conti*acts.  These  prominences  con?i-'  c" 
n  swelling  and  giiuiular  thsintegration  of  the  connective  tissue, 
softening  of  the  intercelluhir  structure.  Each  of  tliese  prominenceo 
is  corered  by  a  cap  of  fibrin  deposited  from  the  blood  in  the  manner 
well  represented  by  Iiiudfleisch.'  Endocarditis  affects  the  surfaces  ©f 
contact  of  the  aortic  valve  in  the  same  way  that  it  afiects  those  o( 
the  mitral  valve.  I 

Tliia  is  the  usual  manner  in  which  cndocai'ditis  affects  the  mxtnd 
and  aortic  \'alvea,  wliether  the  parent  jiffection.  rendering  chose  pnrts 
prone  tu  inflammation,  he  acute  rheumatism,  chorea,  or  pysomia. 
•Sometimes,  however,  the  inflammation  deepens  at  its  original  seat  on 
the  surfaces  of  contiict  of  the  mitral  valve,  anil  extends  beyon^l 
those  surfaces,  so  as  to  aifect  a  large  portion  of  the  flaps  of  the 
valve  on  tlieir  ventricular  surface.  Under  these  circumstances,  tbe 
inflamed,  softened,  and  tliickoned  structures  may  undergo  gnuiular 
degeneration,  and  its  ventricnlai*  layer  may  become  broken  or  ulcerated. 
Tlic  auricular  layer  of  the  valve  thus  tends  toyiehl  liefore  the  pressaiv 
f»f  the  blood,  which  forces  its  way  throu'di  the  breach  in  the  veatric! 


'  /^.  eir.  r-  2S1 ,  rig.  87. 
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^^bycr,  and  to  fonn  pouches  or  ai)«iirisiu3  protriuUi]<;  inlo  the  Iflt 
^Huricle.  The  auricular  layer  may  then  be  involved  in  the  inllaiiiinalion, 
^Hnd  becoine  in  turn  subjected  to  gi-anular  disiutegratioii  And  breaking* 
^^M>  of  tissue,  80  that  the  flap  of  the  valve  may  become  perforated. 
^^■Jie  fibrin  of  the  blood  deposits  itself  everywhere  on  the  inflamed 
^^■Qrfaccs,  often  in  the  form  of  vegetations,  which  may  become 
^B'  ;  :uid  thus  the  fibHn  often  liuea,  closes,  aud  oonceob  the 

^^m  We  havL'  already  semi  how  many  jujints  in  its  favour,  as  i-cgard.s 
^^w  teruloucy  to  eudocan^litis,  the  aortic  valve  pi-esents  over  tlie 
^^bitral ;  and  it  presents  another  in  this  ro8}>ect — tliat  \^hile  the 
^^■taKtu*e  of  the  blood  bcai*s  dii*eotly  \ipou  the  inflamed  surface  of 
HmPftct  of  the  mitral  valve  during  its  closure  at  the  time  of  the 
PTiyKC^e.  the  pressure  of  the  blood  does  not  b'^ar  upon  the  inflamed 
L^ntncular  surface  of  contact  of  the  aortic  valve  wheu  it  is  closed 
^Kt  the  time  of  the  ventricular  diastole,  but  ujx)n  tlie  uuinflamcd 
^^fepper  or  aortic  surface  of  the  valve.  AltJiough  this  condition, 
f  favouiable  Lo  the  aortic  valve,  exists,  I  liave  seen  pi'eparationa 
kpD  which  a  Rmall  aneurism,  or  aneurisms,  of  one  or  more  of  the  flaps 
^|bf  llie  aortic  valve  protruded  downwaixls  into  the  ventricle. 
I  Tl»e  advantages  are  not,  liowever,  cntirtdy  on  the  side  of  the 
I  nurtic  valve  when  it  is  affected  with  endocaixUtis  ;  for  a  serious 
I  co«nt<*rljalancing  disadvantage  exists  under  such  circumsUuices, 
L^  I  shall  now  mention.  The  .sesamoid  body,  and  the  margin 
^Hr  Burface  of  contact  of  the  valve  on  e^icli  side  of  the  sesamoid 
^^oo'ly.  which  are  the  seat  of  endocarditis  when  it  affects  the  aortic 
|TnJve.  receive  the  direct  pressure  of  the  column  of  blood  in  the 
^^Oiia  ;  and  those  part^,  whieli  are  sr^ftened  by  tlie  inflammation, 
VVttid  therefore  to  be  pushed  downwards  towards  the  ventricle 
P  duniig  the  ventricular  diastole ;  with  the  effect  of  sometimes  pro- 
f  ':  rii;  retroversion  of  the  sesamoid  body,  and  to  a  pjeatcr  or  less 
j  :t    of  the    softened    flap,  of  which  it  is  the  centre.     Wo  here 

^^Ai^    the    groat   disadvantage  in  which  llie  inflamed  a"rtic  viUve  is 
r  placed  from  tlie  want  of  tendinous  cords  and  papillary  rau.sclea  to 
I     Atipport  its  flaps  when  rendered  soft  and  yielding  by  endocarditis. 
J  Another  flpei'ial  evil  accruing  to  the  aortic  valve  from  ii  similar 

I  of  cause,   is   tlie   tendency   of   the    sesamoid    body,    and   the 

Li.  '  portion  of  tlie  flap  aiToct4.^il  with  endocarditis,  to  lay  hold 

P<>;  H  of  fibrin  fi-om  the  regurgitating   stream    of   bloml,  with 

I  ih«  til'eot  of  pfitablishing  a  chain  of  fii>rinous  vegetations,  which 
I  Ibrm  one  upon  another,  and  which  hang  ]iendant  into  the  left- 
I  V.  ritnclr.  being  forced  in  that  direction  by  the  return  current  of 
I  I.I<>»rl.  Wjcn  this  chain  of  flbrinous  concretions  forms  uiton  either 
I  :1;<-  riij^il  or  the  left  posterior  flap  of  the  valve,  it  is  driven  down- 
^mrar.i,-*  :ind  b.vckuards  by  the  stream  of  regurgitation,  so  as  to  l»eat 
B^if^i'^-i  '"'l  ''^T  \i\m\  the  anterior  flap  of  the  mitral  valve,  with 
r  Tb'  uilf.t  mI  raiNing  ulcerative  endocarditis  of  that  flap.  As  the 
I  Jl'^^i-i  logurpitatiug  fi'om  the  aorta  into  the  veuti'lcle  beats  upon 
I  n  H  2 
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that  liup,  it  parte  %nth  its  fiLrin  wliicb  clings  to  the  inflauK'i 
siufaces  of  tlio  miti*al  valve,  and  forms  ou  these  a  second  cliain  ol 
fibrinoxis  concretions. 

The  linpfl  of  tlic  raitnil  valve  aiv,  as  we  have  seen,  the  principal' 

Lt  of  endocarditis,  but  inflammation  may  also  attack  the  ijajtillary^ 
muscles,  and  esj^ecially  whei-e  they  are  brought  into  contact  with 
each  other  toward?*  the  end  of  the  systole,  and  cause  libroid 
degeneration  of  tliopo  nm.scles.  The  tendinous  cords  may  als^/ 
sometimes  become  inHanied,  softened,  and  disintegrated,  M'heu  tlie 
grave  result  ttf  rupture  <il"  the  cord  may  ensue. 

I  have  just  given  a  series  of  notable  instances  of  the  occurrence 
of  eudocaixhtis,  locally  excited  by  the  contact  with  each  other  of 
the  two  uppusing  surfaces  of  the  valve;  of  two  adjoining  papillary 
muscles  ;  and  of  a  pendant  chain  of  fibrinous  concretion  Ijeating 
against  the  anterior  flap  of  the  mitral  valve.  These  are  not  the 
only  pai+s  of  the  interior  of  the  heart  that  may  be  inflaiue^l  from 
this  cause,  for  wherever  two  surfaces  of  tlie  endociu-dinni  come 
into  contact  with  and  rub  against  each  other,  cndocuixlitis  may  U* 
excited  in  both  of  those  surfaces.  Tlie  influence  of  the  lal>our  of 
the  left  ventricle  and  the  uiutual  contact  of  its  internal  surface 
in  teiidijig  to  produce  endoeurditis  is  illustrated  in  an  original  ami 
al>le  manner  by  Dr.  ^loxou.  I  wuidd  refer  to  liis  work  and  to  the 
others  alreaily  miniud  for  tkf  study  of  the  various  effects  of  endo- 
carditis. 

Among  the  ettccts  of  endocarilitis,  I  would  here  sin^ply  name  the 
foriiuitiou  of  vegetations  on  the  inrttune<l  valves,  already  in  jMUt 
illustrat-ed  ;  the  production  of  embohsm  by  the  washing  away  from 
the  vegetations  of  fibrin  into  the  cuiTent  of  the  blo<Ml ;  the  ulceration 
of  the  surface  of  the  endocardium;  the  establishment  of  valvular 
disease  fixjin  the  thickening  and  enlargement  of  the  valves;  the  con- 
traction, adhesion,  or  reti'ovei'sion,  and  perforation  of  their  flaps;  the 
rupture  of  the  tendinous  cords;  the  formation  of  aneurisms  of  tlie 
valves  ;  the  fibroid  luid  atheromatous  degeneration  of  the  fibrous  ami 
muscular  structures  of  the  ventricle  :  the  jiroduction  of  aneurisms  of 
the  lie^rt ;  and  other  effects  that  will  be  found  descriln-d  in  the 
■works  tt>  which  I  have  reR'ned. 


U.-CLINICAL  iHISTORY  OF  BHECMATIC  ENDOCARDm& 

The  accomi»anying  analytical  tables  of  32o  cases  of  acut^  rhei 
matism  under  my  care  in  9t.  Mary's  Hospital  during  the  yi 
18*j1-iH>,  shoM'  the  proportion  in  which  those  cases  wei-e  free  fr 
endocarditis,  and  \\'ere  threatenetl  with  or  attacked  by  tliat  affectioi 
and  the  iinmU-r  that  were  attacked  by  pericarditis,  distinguishii 
those  with  fstiiblished  en^locaulitia  ;  also  those  fn  which  endocardil 
was  doubtful,  and  those  in  which  it  was  alisent 

The    analyses    contained    in    the   tables  sufticienlly  indicate  tl 
reasons  for  airanging  the  cases  in  the  manner  adoptwl 
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SHOWIXG    THE   COXDITION   OF    THE    CASES    OF   ACUTE 

;rMATlSM,  WITH  E:>I'ECIAL  relation  to  THE  ABSENCE  OR 
BESENXE  OF  ENDOCAItDITIS. 

I 

K/. — Ca$et  qf  Acutf  lOteumatism  in  tchich  there  wa»  iiu  EinIucnulitiH. 

VoTjufnU  ftominrUat  severr  or  luodcmle,  »n  ^prut^rti)  iUnvas,  uo  patjilUliuu,  nifgun  mvct  W'uti 

itfectluu  vlljflil,  •oiuvgcrurnii  illunu,  lieMtt  uuluBiited                                                         .      .  ]3 

.-Utia  not,  ttr  iraiteljr  iie\erc.  Mntne  nr  little  Ki-ni*nil  illiiciui,  lirart  xniiada  Utuiltliy  .            .  10 

rituii  not,  or  f>t>iuc»luit  i-rvi'it-.  too-e  <ircnii5|il«rvtiU>  mineral  ilUteMs,  Ucart  uut  iinioett  fi 

thtD  iwtt  *c\rir,  aoiiic  i<r  c(>ii»ldi.'ial>!«  {.i-iivnil  lllltcnn,  licitrt  Hounds  ItrtilUi}  10 

riioD  *t\in,  nomc  gcnenil  iUuMA,  luart  nut  mtincil        .           .          ,          .           .      ,  0 
rliua  ajDievliBt  kvvit,  rnnsldtmlile  gt-nvml  illDots,  knrt  aounds  bfolUiy,  nr  I'MIiI  nnd 

7 
MVtre,  Minitf  kpiu^riI  UImlm,  hturt  riuundu  hraltliy  .11 

>»  of  Ntjite  or  jftfntt,  nr  grncrnl  lIlUNui,  lu'ari  Kcumla  Toi-lilf .           .                     .      .  1 

affcvtloii  ii«t.  <ir  ratlicr  M%rr<>.*'iglil  or  nogriicial  IIIikmi,  kliglit  |>i\tK>iij$ittioii  orilr»t*<*itml .  7 

iflertiun  ratlier  acAYrr,  xli^-tit  f>r  tio  j^ftiml  Htiinui,  iloiilttfnl  ikri-iuiiimiil  it1>iH-tiie  niurniiir  1 

lvr-«lUMsiup,  niltml  iTgiinjIiAttun  «^           .          .           ...           .          .  a 

4 

I.— Total    .,..,....  "U 


Ciue*  of  Acute  Wieurnatistn  in  which  Eiidocanlitis  was  tbruatvii*.Hl. 


rilnitaa,  ]Nilu  over  thr  oanliai:  rvRion,  htmsX  not  ttamol    ...  .1 

IHmm,  |«fn  leflsiU^^.  or  rrglou  uf  1r-«i,  «l{pift  of  hcurt  uoi  lunin-d  i 

il  inBcn,  pain  l«fX  tidr,  heart  sottcda  bpnlthy                              ...           .  :i 

tni  nit\<r»*,  I'liriirby,  Itrart  auanilM  hmUliy            .                                                   .             .       .  1 

ri<4i»t<lci>1'lc  ^t'tirra]  ItliirMi,  i^oiu  \vn  sitir,  or  rrgion  of  lusoit,  heart  wHioilii  Itenlllty  6 

liii'w.tifllriuui.  juiln  leltKiile            ........  1 

•i-al  iltDv««,  itr^t  Momid  very  louil          .......  8 

^nl  Ulna*.  iIiiiiMliig  of  nml  «uiiim1  .1 

niMia,  Qnl  aoutid  ur  hcnii  wuitiiU  TtN  Ue  ur  IfiilisUact  ....  I 

]mlB  orer  raglou  or  b«art  or  kfl  itl'ln,  lint  t'nmd  iiii]iBtin<:t  ur  niiiinol  .            .      .  "i 

OlltlrM,  IirulnftyM    ttnt  Ml(lU>l             ........  IS 

Ulnrm,  fiMliin^i'il  nritl  a<itin«l           ........  i 

iUuc^,  luuH  Afr<>i'tli'ii,  |iix>luii)»'<l  ttnit  Buuit'l             .                       .                       .       .  4 

|Mfctii  lu  rrgti'ii  of  lii'urt  ur  clii-it,  [•nilon^tHl  flnit  aouiwl           .             .  10 

[IDbtM.  hint  ui  oliHurf  Dtuinmr  fAfl} '.r  late  in  tl)«att4t>'k                     .          .      ,  i 

4'ni  illiifMK,  itlMM'urr  miiniiur  ullurvMntion  of  attack  (eiwIocanUtla  prubaMv)     .  I 

llllaMa*,  r'in<iMrni)>1)>^<'TH-rml  lllnrns  ......            .       .  S 

II   -ToT*t. OS 


'^^Ciuut  uf  Acute  lihettmatiniH  iu  which  EiHloi'iirdiliH  wiw  |irtilrnltle. 


>^.  Vtiliiionao  *|H>flcxr  Ib  l.(>itiIuiiKr(lflrataottiti1v»itiutloaankunMii),  almost 
tilr  iiiiimiur  In  1       . 
tl  1,  cod^lt  In  ?,  f>r()|niij(i  «1  fliat  cotind  at  a]-cv  alniott  a  tiiHnU  mttrtiiur 

«UrLUF,<i.i  luiuiiiiiT  In  1,  a  imliiiuiaL'Kiunniir  luS       .  .  .  .  • 

Itrolnn^'Til  tint  Miitmt  at  hijht  ^4-ntri«-lr,  almost  a  trlcuMidU  luurinur,  ami  a 

lrl<'ti>|>;>l  iiiiiniiur^— ,  c-iiillii){  In  )»riil>tugf<l  flrat  wmnd  in  1        .  .      • 

<:r  Tn-ciiiiic  l"Uiler  In  I     .  ^^      .  .         n 

-■«,    prrvinij*   or   entiilill^lird    tnltnil-iwildl' rvgurgftatlotl  ^      v  ,  Rorlic 
III  I,  MpMrnl  riiiinnnr  iM-fnnir  mii4l<'4l  In  t        .  , 

III.— TUTAL.      ...  ,  ,  . 
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IV.^C(t9€8  of  Acute  Rheumatism  in  which  Endocakditis  tvas  yrttent  without 

F^icarditis, 

Prulungation  of  first  souml,  almost  a  munntir,  pain  in  heart  1,  in  diest  1,  extreme  general  iUtiess         - 
Tricusi>i«l  raunnur  <— ,  murmur  absent  on  recovery ^-o     .  .  .  .7 

Tricufti>i(I  nmrmiir  ^^,  murmur  lessening  on  recovery^        .....  ti 

Tricuspid  murmur  ^— .Total  ....  .  .  .      .      W 

Mitral  murmur  — ^,  murmur  diaappeariug  on  recovery  o-^        .  .  .    i'* 

Mitral  iimmiur  ■->,  mnrnmr  It-ssening  im  recover)*  .^  ,  .  .  .  .      .    10 

Mitral  murmur  — >,  murmur  cstnblislied  on  recovery—^  .  .  .  .  .    H 

Innammntion  ofinitnil  valve  -^,  died,  murmur  In  1,  no  note  of  murmur  in  1        .  tZ^     - 

Mitral  endocarditis  — >  Total,  mitral  murmur  in  50,  no  note  of  ranrmnr  In  I  .      .      Til 

Aortic  munnur  y  murmur  disnpiwaring  on  recovery^    .  ,  .  .  .  .     5 

Aortic  murmur  y  aortic  regurgitation  established  on  recovery  y  .  .  .  .     J 

Aortic  murmur  y  Total  ........  W 

Mitml-aoriic  murmur  y—>  murmurs  disftpitearing  on  recovery  o—>y         ...         3 

^litral-aortic  murmur,  mitral  munnur  cstablislicti,  aortic  murmur  difuipi>cu:iiig  — ^y        .     « 

Mitral-aortic  munnur,  mitral-aortic  regurgitation  established  "^y    .  •         -«  .         < 

Mitral-aortic  munnur, -^yToxAL     ....  ,  ,  ...       * 

Previous  viilvular-diseasc,  mitral  regurgitation  «=>>       ......        (» 

Previous  Talvular-diseose,  mitral  end  trieu-^iiid  regurgitation  b^      ,  .  »  .        3 

Previous  volvular-dlsease,  mitral  regurgltntion,  adherent  pericanlium  aortic  regurgitation  *^  X  1 

Previous  valvular-disease,  aorlic  regurgitntiou     v  .....         -T 

Previous  valvular -disease,  mitral-aortic  regurgitation  (tricuspid  munuuLr2)p^  ^  .        'i 

Previous  valve-dificasr.— Total  .  .  .  .      - 

IV.— Total  cases  of  Eiidocanliti:*  .....    '"^' 

V. — Cases  <if  Acute  Rhsumuiiam  with  Eitdo-PcricantUis. 

Trirmni.l  immtiiir  ^-  t  (MumiurdlsaprcariTig  on  recovery  ^-o        .       \\^ 

Heart       ,  ^^'^'^^I'"' "'"""'"  ^"  ■'    •      iMnniiur  i-sLiUisIted  on  r««ver>- -«i-        .        .    •*]" 


,.eviousiy     MitraUnu„nur-..0    .    .      P'Si^'l^^S^^l^r^'lT^ir  *"' }^1 

4(1.  Aortic  munmir  ^  1    .    .    .      VMurniur  lessening  on  rccovcrj',  mitral -►      .       M 

y  Mitial-aorti"-  nmrinur  — >^t)'  (Mur.  estb. on  rcc,  niitnil  -> U.  mil.-aor. -♦  |  y=.\(] 


Tct^il  cases  of  eudr^carditis  in  whivli  the  heart  was  previously  healthy         .  .        i^ 

('.iROs  of  eiiddcarditis,  with  prcv.  valv.  disease,  niitnil  ^^  .1,  niitral-a«>rtic  "^  ^    ''    •  •    "■ 

T"tal  cases  with  cndo-pcricartlitis  .           ,           .           .            .  '^ 

IV.,  v.— Tot.il  with  Emlo-'anlitis                       .           .  .           .     1'^' 

VJ.—  Oi.'ics  of  Acute    lihevmttti^ui    icith    Fau'caKlttiay    Emh.taniiiin   hthuj 

(louhtful :'' 

y IT. —Cases  of  Acute  Uheumatism  triih  Fotcarditi's  in  ^rhich  there  MV«  «■/ 

EiHlocurttitis «^ 

v.,  VI.,  VII.  Cases  nf  a*utc  ilirnin-itism  with  Pciioarditis.-'TvTAi-  .      "^ 

Obaxd  Total  of  C'asci  of  Avutu  HhtfUIll.^t:pm  .  .  .    Jt'*_ 

'   10>>  ca.sts  of  Endoonidilirt  .'^picnr  in  the  Tal-les  at  pnurs  :^7-l^s.     I  find  that  one  nf  thusc  tiis*^  hii- 
Iiecn  accidentally  enumerated  twice  over,  a  woman,  aged  Si. 
Correct  errors  of  press  in  the  Table  at  jiage  21ii  tliUN-<l)  line  '.',  for  1  rcffc't*;  (2)  line  12,  ftirmitr.iI- 
aortlc  t'ti'tJ  mitral-aortic  ■> ;  (3>  line  Irt,  for  total  10  rcc^l  !'.>. 
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I  have  considered  the  cases  of  endocarditis  acconling  to  th^ 
character  of  the  valrular  affection  of  the  heart  due  to  the  iuiiam- 
mation  of  the  interior  of  the  ventricle,  and  have  arranged  these 
cases  int-o  those  (I.)  with  an  uncomplicated  tricuspid  murmur ;  (II.) 
-with  mitral  regurgitation;  (HI-)  with  aortic  regurgitation,  (1)  not 
accompanied  by  a  mitral  murmur,  and  (2)  accompanied  by  a  mitral 
ranrmur ;  (IV.)  with  prolongation  of  the  first  sound  without  a  mur- 
nmr;  (V.)  with  endocarditis  supervening  upon  previous  valvular 
disease. 

I. — Cases  of  Rheumatic  Endocarditis  with  an  Uncomplicated 
TRicusnD  MxntMVR.    Symhol  «- 

In  a  moderate  proportion  of  the  cases  of  rheumatic  endocarditis 
tinder  my  care  in  St.  Mary's  Hospital  during  the  fifteen  years  ending 
1866 — amounting  to  13  out  of  a  total  number  of  107,  or  one  in  eight 
— ^there  was  a  murmur  over  the  right  ventricle  from  regurgitation 
through  the  tricuspid  valve,  without  a  mitral  murmur.  In  nearly  all 
of  these  cases  there  was  a  greater  or  less  amount  of  general  illness,, 
and  in  one-third  of  them  (4)  there  was  pain  in  the  region  of  the  heart. 
A  tricuspid  murmur  was  present  also  in  2  cases,  in  which  endo- 
carditis was  probable,  and  in  2  that  have  been  included,  with  a  little 
doubt,  among  the  cases  of  pericarditis. 

In  the  majority  of  these  cases  the  murmur  had  disappeared  when 
recovery  was  established ;  and  in  the  remainder  the  murmur  was  then 
diminishing  in  loudness,  extent,  and  clearness. 

This  tricuspid  murmur  is  usiially  present  over  the  body  of  the 
heart,  or,  in  other  terms,  over  the  right  ventricle ;  and  extends  from  the 
lower  half  of  the  sternum  to  a  line  a  little  within  the  left  nipple, 
which  line  corresponds  with  the  ventricular  septum,  and  from  the 
third  to  the  sixth  cardiac  cartilage.  The  presence  of  this  murmur  in 
these  cases  over  the  right  ventricle  in  the  early  stage  of  endocarditis, 
and  that,  too,  when  no  other  murmur  prevails,  naturally  suggests  to 
the  mind  at  first  sight  that  it  is  due  to  endocarditis  affecting  the  right 
ventricle  and  the  tricuspid  valve. 

This  inference  is,  however,  forbidden  by  the  following  considerations. 

(1)  Endocarditis,  and  disease  the  result  of  endocarditis  of  the 
tricuspid  valve,  are  very  rarely  discovered  on  dissection  in  those  who 
have  died  from  rheumatic  inflammation  of  the  interior  of  the  heart, 
or  firom  valvular  disease,  the  effect  of  such  inflammation. 

(2)  The  tricuspid  murmur,  when  uncomplicated  with  disease  of  the 
nritral  valve,  was  not  established  in  any  of  my  cases,  but  had  either 
ceased  altogether,  or  was  steadily  declining  on  the  recovery  of  the 
patient. 

(3)  The  tricuspid  murmur  was  frequently  associated  with  a  mitral 
murmur,  and  less  often  with  a  mitral-aortic  or  an  aortic  murmur  of 
recent  origin. 

A  tricuspid  murmur  was  present  ovw  the  right  ventricle  in  one- 
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luUr,  or  27  iu  50,  uf  the  cases  with  recent  mitral  marmur.  In  7  of 
those  27  cases  the  presence  of  a  tricuspid  murmur  was  somewhat 
duubtfuh  In  eight  of  those  cases  the  mitral  wns  preceded  hy  the  J 
tricuspid  murmur,  and  in  six  of  these  the  tricuspid  nmrmur  had  cea^fl 
to  he  audible  when  the  mitral  came  into  play.  In  thirteen  other  " 
cases  both  nuirmui's  were  present  when  they  were  lirst  noticed,  which 
was  at  the  time  of  admission,  in  fully  one-half  of  those  patients.  The 
mitral  murmur  appeared  before  the  tricuspid  in  live  cases.  The  Iri- 
cusjiid  murmur  disappeared  when  the  mitral  munnur  was  still  audible 
in  two-thirds  of  the  cases  (IG  in  27) ;  hoth  murmurs  ceased  at  the  same 
time  in  seven  instance.^;  and  in  four  the  tricuspid  miu-mur  outlived 
tlie  mitral.  A  tricuspid  muniiur  wiis  also  present  in  one-tliinl,  (:!  in 
10;,  of  the  cases  of  endocanlitis  with  mitral  disease  of  ohl  standing. 

A  tricuspid   murmur   was    present   iu  two  or  tliree  of  the  cighi 
cases  of  mitral-aortic,  and  in  al>out  four  of  the  ten  cases  of  aortic, 
regur^j^itation    of  recent    origin ;    and  in  two  of   the  five  coses  wil 
aortic,  aiul  none  of  the  seven  instances  with  mitral  aortic  valvular' 
disease  of  old  standing  affected  with  endocarditis. 

(4)    I  have   observed  tricuspid    regui-gitation   as   a  marked  and, 
lasting  feature  in  a  case   of   butt-on-hole   contraction   of   the   mitral 
valve;  in  seveml  instances  iu   which   the   tissue  of  the  lung  was 
permanently  condensed,  owing  to  repeated  attacks  of  broncliitis;  in 
patients  aflected  with  contracted  granular  kidney,  in  whom  obstnic-j 
tiou    of   the    pulmonary  circulation,  with  enlargement  of  the  right| 
veiitricle,  had  followed  upon  ohstruction  of  tlie  systemic  circulaliai 
with  its  attemlant  tension,  dilatation,  and  thickening  of  the  systemic 
ai'leries,  and  hypertrophy  of  the  left  ventricle. 

These  circumstances  point  irresistibly  to  the  conclusion  that  the 
tricuspid  regui*gitatiou  is  usually  due  to  the  so-called  "  safety-valve  j 
function  of  that  valve,  and  not  to  endocarditis  of  the  right  sid 
the  heart.      In  all  these  cases  resistance  to  the  flow  of  biwd  throt 
the  lungs  has  induced  tension  of  the  pulmonaiy  artery,  and  distci 
of  the  right  ventricle  and  auricle,  with,  lus  a  result,  incomplete  closure 
of  the  tricuspid  valve.     The  pent-up  blood  tlows  back  thi-ough  tli 
ajierture,  and  upon  the  veins  of  the  system;  with  the  effect  of  disten* 
tliose  veins,  and  of  giving  proportionate  relief  to  the  blood  gathered  u] 
in  excess  in  the  fiulmonar)'  vessels.     At  each  contraction  of  the  rigl 
ventricle,  indeed,  instead  of  the  whole  of   the  blood  flowing  ioTsc 
into  the  over-charged  pulmonary  artery,  a  portion  of  it  Hows 
w  firds  into  the  right  auricle,  and  vense  cavfe. 

Inllammation  of  the  left  side  of  the  heart,  even  when  there  is 
regurgitation  thi-ough  the  mitral  orifice,  impedes  the  flow  of  bl< 
frrjm  the  lungs  miv  that  side  of  the  heart ;  and  the  accumulation 
the  blood  in  the  pulmonar}-  vessels,  thus  caused,  induces  and 
reheved  by  the  tricuspid  regurgitation. 

The  tricuspid  murmur  was   present  on   admission  in  two  of 
thirteen  cases  of  endocarditis  in  which  that  munnur  exi3t43d  without 
mitral  regurgitation.     In  nine  of  tlie  remaining  cases,  the  tricuspid 
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munuur  was  not  observed  until  from  two 'to  seven  days  after  ad- 
mission, and  generally  on  the  fmirtli  or  fifth  day.  In  one  case  the 
mirmiur  did  not  appear  until  the  2rftli  (hiy  after  admission. 

In  nine  of  these  instances  the  dumtion  of  the  illness  before  their 
admission  is  statetl.  In  one  of  them  the  nuirmarap]ieai*ed  on  the  7th 
day ;  in  five,  from  the  10th  to  the  12tli  ;  and  in  two.  fruni  the  I4t]i  to 
the  IGth  day  after  the  beginning  of  tlie  attack  of  acute  rheumatism  ; 
and  we  may  therefore  infer  that  Hie  tricuspid  nniriutir  gpnemlly  comes 
into  play  about  the  10th  or  l^tli  day  of  the  primary  attack. 

In  four  instances  the  murmur  was  preceded  by  a  prolonged  first 
I  aound  over  the  right  ventricle,  and  in  one  by  a  very  loud»  and  in 
I' another  by  a  i»eculiar  booming  fii*st  sound. 

!  In  five  of  the  caHes  there  wa.s  direct  evidence  of  endocarditis  at 
the  time  of  admission,  in  the  shajie  ff  pain  in  the  heart,  and  a  pro- 
longe^l  first  sound;  altliough  the  murnmr  did  imt  pronmmce  itself 
fully  until  several  days  had  elapsed.  In  two  of  them,  indeed,  the- 
murmur  did  not  a])pear  until  there  was  a  marked  inipi-ovemeut  in  the 
general  symptoms. 

The  duration  of  the  tricuspitl  murmur  in  these  cases  was  very 

variable.     In  two  instances  it  was  only  i>l>ser\'ed  once,  and  in  eleven 

it  disappeared  in  from   two   to  nineteen  days;  in  eight  the  murnuu 

when  last  noticed  had  become  much  more  ieel»le.  and  in  three  of 

I  tlnvHC  the  first  sound  became  ]>roliiuged  at  the  apex,  at  the  time  that 

J   tlie  tricuspid  murmur  was  diminishing.     In  three  cases  a  pulmonic 

mnramr,  which  indicates  lessened   tension  of  the  jmlmonary  artery, 

api^ared  when  the  tricuspid  murmur  was  lessening. 

Fn:»m  these  observations  we  are  entitled,  1  cnnsider,  tv  infer: — 
1  Tliat  the  appearance  of  a  tricuspid  murnmr  nvcr  the  liody  of  the 
hwirt,  extending  from  the  sternum  to  the  nipjile,  and  limited  to  tliat 
Itiginu,  wliicli  corresi>onds  to  the  right  ventricle,  is  usually  the  effect 
and  the  evidence  of  endocarditis  affecting  the  left  side  of  the  heart. 
t  That  when  tliis  nmnuur  is  neither  coupled  with  nor  replaced  by 
a  mitral  murmur,  we  may  safely  foretell  tluit  when  the  infiflmninticin 

l^vea  the  heart,  tl»e  valves  will  Ik-,  pert'ci-t  and  the  oi-^an  free  from 
J"  *  ^ 

<UAe«8e. 

A  tricuspid  murnmr,  as  I  have  already  Temarketl,  is  often  the  pre- 
^I'lc,  and  for  a  time  the  accompaniment,  of  mitral  murmur  in  cases  of 
Hn-«matic  endocarditis.  The  latter  murmur,  hnwcver,  in  two-thirds 
«f  die  cases  (Ifi  in  27)  outlives  the  former,  which  is  essentially  a 
^^Wtient  murmur.  I  have  nlready  given  tlie  projiortion  in  which 
*|b»l  regurgitation  is  accom]»anied,  preceded,  or  followed  by  a 
^'Jctmpid  murnmr  (see  p.  46.'^). 

The  duration  of  the  tricuspid  murmur  in  these  cases,  in  which  it 
•*»  OMOciated  with  a  mitral  murmur,  though  variable,  was  usually 
''"'rt.  In  ten  instances  it  was  only  heard  once,  and  that  generally 
w»  the  day  of  admission,  but  in  one  lialf  of  these  the  existence  of 
th'-' uiunnur  was  doubtful ;  in  Hix  ca.ses  it  was  audibh:?  for  f nun  two 
^j^gyen  days,  and  in  seven  from  nine  to  sixteen  daysj  while  in 
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three,  after  a  shoit  duration,  it  vanislied  and  Teapi>eared  after  abouw 
twenty  days,  and  in  another  case  after  a  muoh  longer  period.  ( 

The  tricuspid  nuirmur  appeared  much  earlier  in  a  large  prciportinal 
uf  those  cases  in  which  it  was  ansociated  with  mitral  regtin^ilatioa 
than  in  those  in  which  it  was  the  only  miimiur  andible.     The  mur- 
uuir  was  present  at  the  time  of  admission,  or  on  the  second  *lay — iu 
t\^Tt-thiids  of  the  cnse8  (19  in  27),  in  which  there  was  hotha  tricusjiid* 
and  a  mitral  miiniiiir,  and  in  only  one-6ixtJi  (2  in  13)  of  these  io] 
which  the  tricnepid  niiinniir  was  alone  audible.   This  couinist  betwt 
the  two  sets  of  cases  is  more  striking  if  we  date  the  mnrmnr  from  tlj< 
bej:finning    of   the   attack.      The  tricuspid  murmur  a])i>eared  on  orj 
Iwfore  the  eighth  day  in  at  least  nine  eases  iu  which  there  was  \»\\ 
tricuspid  and  mitral  regurgitation  ;  and  in  one  only  in  nine  of  the  casosl 
in  which  the  tricuHjiid  murmur  was  alr.nc  andible.     In  one  of  thel 
cases  in  which  both  muiTuurs  were  in  full  play  on  the  day  of  adiuis- 
aion,  the  patient  had  been  ill  only  two  days,  in  tTWO  others  four  days, 
and  in  three  others  a  week.     These  cases  of  combined  mitral  nml 
tricuspid   rc^irgitation,  in  resjiect  to  the  more   rapid  development 
of  the  murniur,  and  nnt  in  that  respect  only,  present  ^Teater  intensity, 
energy,  and  rapidity  r»f  inHammation  in  the  left  cavities  of  the  htarr, 
than  in  the  cases  in  which  the  tricus]ud  murmur  was  alone  audible. 
In  alnitjst  all  the  cases  uf  tricits[»id  incompetence  there  was  nl  tJie 
time  of  admission  great  general  illneBs ;  luit  this  and  other  [voints 
of  clinical  interest  must   be   reserved   until  mitral  re^^urgitation  i»j 
specially  considered.     In  foar  of  these  cases  the  tricuspid  lunnnnH 
was  replaced  on  its  ulisajipcaranoe  by  a  transient  prolonged  first  s^mnd' 
ovBr  the  right  ventricle.     The  tricus|-»id  regurgitation  i\^appeai"ed  aften 
l>eing  al>30nt  for  a  longer  or  shorter  period  iu  fi\-e  of  the  patiente.    Inj 
four  of  these  the  renewed  tricuspid  muniiur  was  conjoined  with  mitrm 
murmur,  but  in  the  remaining  one  it  cropped  up  alone  47  day^  after  ill 
had  disappeared,  and  34  days  after  the  cessation  of  the  mitral  iniiniinBl 

Tlietrictispidmuniuu"  is  easily  recognized  by  its  iHjsilionaud  chanu'terJ 
It  is  distributed  over  the  right  ventricle  from  the  sternum  to  the  nippld 
and  from  the  3rtl  cartilage  to  the  6th,  it  usually  stops  at  the  septniid 
occasionally  extends  over  the  right  auricle,  to  the  right  of  the  lowefl 
sternum,  and  is  sometimes  audible  over  the  epigastrium  below  \\m 
lower  Iwiuudary  of  the  heart.  The  tricuspid  mnnuur  i*  imuaUji 
grare  or  even  vibraring  in  lone,  and  superficial,  ami  it  begins  wltll  tm 
accent  or  shock,  and  ends  with  the  second  sound.  1 

In  cases  of  extensive  miti-al  i'cgurgitation"\vithout  tricuspid  mrtmiufl 
the  first  sound  i^  feeble  while  the  sec^ind  is  intensitied  over  the  pultnoM 
aiy  artery,  owing  to  the  tensirm  of  that  artery,  tlie  second  sound  \mvm 
UKUBlly  luud  over  the  right  ventricle,  and  sometimes  even  at  the  a]«%?Tj 

"When,  however,  mitml  is  coupled  with  tricuspid  rcgurgitarion,  thfl 
bliMjd  is  thrrjwn  back  upon  the  right  auricle  and  the  venre  cava-,  tha 
tension  of  the  X'ulnionary  artery  is  relieved,  and  the  first  sound  oven 
that  artery  is  mo<lerately  loud,  <»r  jirolongeil,  or  even  wiinnuring;  ana 
the  second  sound,  thougli  perhaj's  ratlior  loud,  ceases  to  be  tntensifieiU 
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T\i&  oiitral  ruuimor  ia  usually  dofter  and  lc3.s  giave  in  tuue  tliau  tJie 
tricuspid,  being  more  like  a  belloNvs  sound;  it  appears  also  to  be 
deeper;  and  itis  poiut  of  greatest  intensity  is  situated  to  the  left  of  the 
nipple,  and,  iu  eudocarditis.  towanls  the  axilla.  When  the  mitral 
uiurmur  is  luud  and  vibrating,  and  especially  if  acconii)anied  by  a 
thrill  over  the  apex,  jxirceplible  to  tlie  liugei*,  it  is  heaixl  veiy  exten- 
sively, radiating  in  evt-ry  direction.  It  then  l>ecomes  audililo  over  the 
right  ventricle.  This  transniitted  mitnU  nmrmur  over  rliat  verUride  is 
readily  distinguished  from  the  tricuispid  nuirinur  originating  withiu 
the  tight  ventricle  itself;  for  the  transiuiltcd  or  mitral  murmur  is 
accompanied  and  more  or  less  masked  Iiy  the  noi-mal  first  sound  of 
ibe  right  ventricle ;  while  the  immediate  or  tricuspid  murmur,  besides 
bmg  grave  aud  shallow,  begins  with  au  accent,  and  :s  luyi^purably 
i»coii»or;itcd  with  the  first  sound  of  the  right  ventricle. 
^-Whcn  ilie  mitral  and  tricuspid  nmrmiirs  coexist,  it  is  usually  easy 
^Histingtiish  them  fium  each  other  upon  the  principles  just  stated  ; 
Tf  the  tricuspid  murmur  over  the  right  vtnitride  is  then  palpably 
more  superficial  than  the  apex  murmur,  instead  of  being  less  so,  as  it 
itt  when  llie  mitral  is  alone  audible;  the  first  sound  of  the  right 
d'.tes  not  mask  or  mullle  the  murmur ;  and  the  difference 
of  the  two  mummrs  is  perceptible,  the  mitml  being  soft  and 
,  the  trieus])id  gi'ave  or  vibrating.  Two  cases  were  ty]>ical 
fs  of  this  difference  in  tone  of  the  two  murmurs  when  thus 
:istijig ;  in  one  of  them  the  mitral  murmur  was  a  soft  bellows 
id.  while  the  tricuspid  munnur  was  grave;  and  in  the  other  the 
;uspid  murmur  weis  harsh  and  grating,  while  the  mitral  was  suft. 
the  mitral  muimur  is  ras]jiug  and  vilu-ating  in  character,  the 
lenity  of  distinguishing  the  presence  of  a  conjoint  tricuspid 
ir  is  iiicreaaed.  An  instance  of  tlus  was  presented  by  a  patient 
[whom  the  apex  murmur  was  short  and  nisping,  while  there  was  ii 
ms  soimd  over  the  right  ventricle.  Here  the  rag]ting  mitral 
lur  might  have  become  softened  by  its  transmission  tlu'ough  that 
tride. 

It  ifi  sometimeB  diificult  to  distinguish  between  a  tricuspid  nmrmur 
a  friction  sound,  espectaUy  when  the  latter  is  umrmur-like  in 
:ter,  oa  it  frequently  is  at  the  beginning  and  towards  the  end  of 
tt  attack  of  pericarditis.  The  chief  points  of  distinction  are — that  the 
■kliua  sound  is  n^imlly  double  or  to-and-fro  in  character;  tlie 
Bcu«pid  murmur  being  sin^^lc ;  the  friction  sound  is  not  exactly 
fcthiiiical  with  the  lieart  sounds,  those  sounds  l>eing  readily  heard 
Ikinct  from  th«  friction  sound  when  that  sound  is  not  loud  auil 
■Hiog,  90  as  to  L'xtingtiish  every  other  noiso  ;  the  tricuspid  munnur 
■incoqioniti^d  with  the  heart  pounds  ;  the  friction  sound  stm-ts  otf 
^UOttt  a  shock,  and  retains  the  same  tone  tlmjuj^hout ;  the  tricuspid 
■|pUi  bfginji  witlj  an  accent  or  shock.  Tlie  pr-ossure  test  ustudly 
^PB  Vp  fvery*  doubt.  When  the  stethoscope  is  applied  over  the  riglit 
Batride  with  increased  fon^e,  the  tricuspid  murmur  may  be  intensiliinl, 
BjLtf  uot materiidly  changed  in  character;  while  the  friction  sound 
HB|illy   both  intended  and  cliajigcd   in   tone,   it  ceases  to  be 
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nmrniuring,  aud  becomes  grazing,  rubbing,  grating,  or  creaking  in 
character. 

Wlien  pericarditis  superx^enes  upon  a  tricuspid  ninmiur,  tbe  pressure 
testis  sometimes  in'tlie  early  stage  almost  essential  to  the  discovery  ot 
tlif  friction  sound ;  sunielimeSj  however,  the  patient  uiidtT  those  ciifiiw- 
stiiuces  is  so  ill  that  you  cannot  make  pressure.  Local  j>ain  will  then 
usually  guide  the  treatment,  aud  time  will  clear  up  the  obscurity. 

In  five  of  my  case.s,  aortic  regurgitation  was  accompanied  by  a  tri- 
etxspid  murmur ;  and  in  two  of  these  by  a  mitral  nuniiiur  also. 

Cases  of  endocarditis  with  aortic  regurgitation  present  obstruction 
to  the  How  of  l»l<*ud  through  the  lungs,  and  so  may  cause  tensiou  of 
tlie  puliiinnary  iirtiM-y  and  tricuspid  regurgitAtion  :  more,  however, 
owing  to  the  iuflanunation  oi  the  interior  of  tlie  left  cavities  aud 
the  mitral  valve  itself,  than  to  the  aortic  regurgitation,  which  is 
rarely  sufficient  in  volume  to  induce  congestion  m  the  lungs.  This  is 
shown  by  the  clinical  fact  that  there  were  four  instances  with  tricuspid 
murmur  in  the  sixteen  cases  of  endocarditis  in  which  there  was 
recent  aortic  regurgitation,  in  seven  of  which  there  was  mitral  regur- 
gitation also ;  while  there  was  no  instance  of  ti'icuspid  murmur  in  tbe 
fourteen  cases  of  endocarditis  in  which  there  was  aortic  regurgitation 
owing  to  the  previous  ilisease  of  the  valve,  in  one-linlf  of  which  eiuses 
there  was  mitral  regurgitation  also.  J 

A  tricuspid  murmur  was  present  iu  three  cases  of  endo-pericanlitis;  ■ 
and  ill  two  of  those  cases  the  murmur  was  persistent;  while  in  one  " 
of  them  it  tlisapppare<I,  after  the  recovery  from  acute  rheumatism. 

1  will  give  here  the  proportion  in  which  a  tricuspid  murmur  was 
present  in  cases  of  acute  rheumatism  with  endocarditis  under  my  core  m 
from  October,  186fl,  to  18f>D,  treated  by  means  of  rest  fl 

Tliere  were  altogether  31  cases  of  endocarditis  in  a  total  of  74  of 
acute  rheumatism,  and  in  none  of  those  thirty-one  cases  was  one 
tricuspid  murmur  present  without  a  mitral  or  other  murmur. 

"VMiile  the  tricuspid  murmur  unaccompanied  by  another  murmur  was 
absent  in  those  cases ;  although  it  was  present  in  the  proportion  of  ouol 
in  eight  of  sucli  piitients  tn^ated  during  the  previous  iifleen  years;  the! 
proportion  in  which  the  conjoint  tricusi>id  and  mitral  murmurs  were] 
I»resent  was  fully  maintained  in  the  civses  treated  by  rest.     Miti 
regurgitation  was  present  without  aortic  regurgitation  in  twenty  ol 
those  cases,  and  of  tliese,  tricuspid  murmur  was  present  in  nine,  oi 
if  we  adil  two  doubtful  cases,  in  eleven  instances. 

In  none  of  these  instanc<?s  did  the  tricuspid  murmur  precetle  llie 
mitral ;  in  four  the  two  murmurs  apjveared  at  the  same  time ;  in  four 
the  mitral  preceded  the  tricus]>id  murmur  by  from  one  to  three  dajB, 
and  in  one  (4i3)  by  nine  days. 

In  three  of  these  cases  the  mitral  munuur  outlived  the  tricuspid; 
iu  two  it  was  the  reverse ;  in  thi-ee  they  were  combined  to  tlie  last|j 
and  in  the  remaining  case  the  mitral  mumiur  probably  lasted  beyoDdj 
the  tricuspid  1 

The  relation  of  prolongation  of  the  first  S4miid  i»ver  the  riglid 
ventricle  to  tricuspid  murmur  will  be  considered  at  i>ages  473,  41*2.    | 
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Hi — Cases  ok  IiHErMATic  Endocauihtis  with  a  Mitkal  Muhmub. 
^B  Sijmhol  -> 

^■Tlie  mitral  and    the   tricuspid  valves,  wliile   tlicy  correspond  in 

^Bnei-al  slnicture  and  function,  differ  essentially  in  tho  construction 

and  arrangement  of  their  flaps  and  in  the  whole  settinir  of  the  valve. 

tTlie  tricuspid  vulve,  as  I  have  already  stated,  is  composed  of  three 
^t  flaps  and  several  intervening  small  ones,  which  meet  .soiui.'where 
out  the  centre  of  the  valve ;  and  the  aponeurotic  riu^  which  fi)rtiis 
B  base  of  those  flaps  is  surrounded  on  all  sides  by  muscular  walls. 
(See  figs.  1,  '2.  pp.  40,  41 ;  and  figs.  13,  14,  15,  pp.  oo— 57.) 

In  lieidth,  when  the  ventricle  is  not  over-distended,  the  flaps  of  the 
valve  ailapt  tliemsLdves  tu  eat.:h  ntlier  perfectly,  and  close  the  lricus])id 
ajierture  completely  during  the  contraction  of  the  ventricle. 

\Vlien,  however,  the  cavity  is  over  distended,  as  it  is  under  the 

varioas  circumstances  which   I  have  nlrcnily  described,  the  flaps  of 

the  valve  adapt  themselves  only  partially  to  each  other,  especially,  so 

far  as  I  have  obsei-ved,  at  the  meeting-point  of  the  three  great  flaps, 

and  regurgitation  ensues.    The  so-called  "  safety-valve  "  function  of  tiie 

valve  IS  thus  brought  into  play,  with  the  effect  of  relieving  the  tension 

of  the    vessels    of   the   lungs,    and  tlirowing  the    blood  backwards 

upon  the  veins  of  the  system. 

The  result  is  that  the  tricuspid  murmur  is,  with  rare  exceptions, 

^^ot  a  sign  of  inflammation  of  that  valve,  but  of  the  over  distension  of 

^fte  right  ventricle,  caused  by  obstniction  to  the  flow  of  blood  throu;^h 

^!he  lungs. 

I  The  mitral  valve  is  formed  of  one  great  semilunar  or  convex  flop, 
^  tlie  base  of  which  is  incorporated  with  the  powerful  aponeurotic  struc- 
^^ure  that  is  continuous  with  the  two  posterior  sinuses  of  the  aorta  ;  and 
^■f  a  crcscentic  or  horse-shoe  flap,  complex  in  structure,  being  formed 
^W  three  segments,  set  in  the  muscular  walls  at  the  base  of  the  left 
^Kotricle.  The  setting  of  the  base  of  the  valve  is  therefore  two- 
^Hldl  muscular  and  one-third  apoueurotic.  There  is  no  tendency  in 
HHpipertuix^  to  widen  outwartls  at  the  base  of  tlic  Vidve  e(|uidty  in  all 
f  sections,  for  the  aponeurotic  structure,  when  healthy,  thou^jih  elastic, 
^Uf  practically  unyielding.  The  single  anterior  semilunar  flap,  hehl 
Hp  check  by  its  proj^r  chonls  and  fleshy  columns,  Alls  up  the  pos- 
^^■m^  crcscentic  Hap  with  peri'ect  adaptation.  Tlie  edges  of  the 
^^^Hid  fla{)S  press  against  each  other  with  increasing  force  in  ]>ropor- 
^H^To  tlie  increa.sing  pressure  of  the  blood  on  their  under  surfaces; 
^■bd  the  over  distension  of  the  left  cavity  does  not,  owing  to  the 
^Bructaie  to  which  I  have  alluded,  readily  tend  to  M'iden  the  orilice 
^Hd  open  up  the  valve.  The  healthy  mitral  valve,  therefore,  when 
^Be  left  ventricle  is  not  greatly  eidarged,  possesses  only  under  circum- 
^■ftoOGs  of  extreme  backward  pressure  or  for\vard  resistance  a  func- 
^■l^  like  the  "  safety-valve  "  function  of  regurgitation  with  which  the 
^■k-'unpid  valve  is  endowed.  Such  a  function  of  the  niitnd  valve  wouhl 
^KkeU  be  the  op[K»aitu  of  a  "safety"  valve  function,  for  it  wouhl 
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iiiimediiitcly  eudanger  the  Iimgs  by  tlirowiug  the  blood  backw; 
upon  their  vessels.  (See  lags,  1,  2,  pages  40,  41 ;  and  figs.  7—12, 
50—52. 

The  result  is  that  when  the  right  ventricle  is  over  distended,  it 
relieves  itself  backwards  through  the  tricuspid  ai>erturc  upon  lis*' 
veins  of  tlie  system  ;  and  that  wlien  the  left  ventricle  is  over-distended, 
it,  with  rare  exceptions,  relieves  itself  directly  forwards  njton  tin- 
arteries  of  the  S3'stem,  and  so  the  lungs  are  spared  in  both  instances. 

I  derive  the  more  importaut  evidence  of  the  correctness  of  tlm 
view  from  the  well-understood  pathological  history  of  aortic  regurgi- 
tation from  widening  of  the  orihce  of  the  aoita,  owing  to  atheromii  of 
its  walls.  In  those  cases  the  cuvity  of  Uie  left  veiilriclc  become^ 
greatly,  sometimes  enormously,  enlarged,  and  yet  I  know  of  couipwa- 
lively  few  instances  of  this  kiu<l  in  which  the  mitral  valve  wtis  theffr 
fore  incompetent. 

Mitral  regurgitation,  without  disease  of  the  structure  of  the  valwa. 
occurs  most  frequently  among  cases  in  which  tliere  is  gixiat  artfijial 
tension  o\\iug  to  Uright's  disease,  and  great  consequent  distension  of 
the  left  ventricle  ;  in  which  cases  there  is  often  also  an  ath 
or  thickened  state  of  the  mitral  vitlvc,  with,  as  an  eflect.  m  ^ 

the  fibixjus  portion  of  tlmt  aj)erUire,  and  possible  n?gurgitHtion. 

Jlitral  nmrmur  is,  as  a  rule,  neither  a  sign  of  over-distension  <rf 
the  left  ventncle,  nor  of  a  supply  of  blood  to  that  cavity  too  «mall 
in  amount,  or  too  thin  in  quality. 

The  existence  tlicn  of  a  mitral  mnmnir  in  a  first  atlack  of  acBUi 
ihenmatisTn  is  a  direct  sign  of  iullamumtion  aflectuig  the  left  side^»^ 
the  heart. 

Mitral  regurgitation,  not  connected  with  previous  disease  C'f  thf 
valve,  and  without  aortic  r^irgitation,  was  present  in  50  out  of  lOT 
cases  of  rheumatic  endocai'ditis  under  my  care  iii  St.  Mary  s  Hospit 
from  J351  to  ISilG,  and  in  20  of  01  such  cases  treated  by  rest 
18GC    to    180'j.      In  twenty-five  of  the  earlier  series   of  cases 
miu'mur  hail  disapj>eared,  and  in  ten  others  it  was  lessening  at 
time  of  the  patient's  recovery,  while  in  fourteen  of  them  the  mm 
seemed  to  be  establishe*! ;  and  it  was  absent  in  one  and  present  in 
other  of  two  fatal  cases  of  mitral  endocarditis  at  the  time  of  deaf 
In   the  eases  of   the   later   scries  the  coJTesponding  numbers  w« 
thirteen,  four,  and  three,  the  latter  being  tlie  only  cases  in  whicli 
murmur  was  cstabllBhed  at  the  time  of  tlie  patient's  recovciy. 

In  oue-half  of  the  cases  of  both  sets  the  mitriU  munnur  wiis 
on  the  day  of  admission  or  the  next  day ;  the  numbers  being  28  in 
of  the  fii-st  set,  and  9  in  20  of  the  second  set.     The  murmur  pi 
itself  witlun  six  days  of  admission  in  tlirec-fourths  of  the  rcmaini 
or  seventeen  of  the  earlier  and  nine  of  the  lat«r  series,  and  from  S 
IT  days  after  adntissiun   in  the  remaining  cases,  amounting  to 
seventh  of  the  whole. 

Among  the  thiiiy-seven  cases  of  endocarditis,  combining  tbo  ti 
series,  admitted  with  mitral  murmur,  one-thii'd,  ur  eleven,  had  l>ecn 
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2  to  7  daya,  uearly  oue-lialf,  or  iil'tecn,  fivm  8  lo  14  days,  six 
from  2  to  4  weeks,  two  fur  a  louger  time,  aud  three  for  an  luiknouii 
:iud. 
iie  milled  murmur  became  amlible  after  aduiisaiou  iu  tliirty-sLv 
and  of  thcisc  the  murmur  appenreil  iu  six  during  the  tii'st  7 
\,  iu  eleven  from  8  to  14  days,  uud  iu  eiylit  from  15  to  23  days 
Eer  the  le^nnniiiy  of  the  attack  uf  acate  rheumatism  j  in  six  at  a  Liter 
riod ;  and  iu  tliree  at  a  time  unknown. 
!ie  mitral  murmur  may  l»e  present  in  full  force  on  the  tliird  day 
ke  atUck,  or  its  appearance  may  be  delayed  until  the  foitieth  day. 
ikir  proportion  of  the  castas,  amounting  to  oue-fourtli,  it  is  deve- 
"  during  the  fust  week,  and  in  the  lai-ger  number,  or  two-thirds, 
before  tlie  end  of  tlie  second  week. 

General  iI2jus3.— In   nearly  every  case  of  undocaixlitis  die  patient 

tts  great  or  considerable  general  illness.     Thus  iu  sixty-two  of 

seventy-one  cases  of  mitral  endocarditis  the  illness  was  great  or 

iderable,  in  two  it  was  defiuit-e,  and  iu  five  it  was  alight ;  while  iu 

there  is  no  description  of  the  general  ttatc  of  the  patient. 

'u  most  of  the  few  excejttions  to  this  rule  of  the  pivsence  of  groat 

leral  illness  in  these  cases,  the  murmur  was  established  at  tlic  time 

Lheir  a^lmisaion,  and  the  severity  of  the  attack  waa  already  mitigated 

ing  away, 
hoso  coses  in  which  tl»ere  was  no  endocarditis,  ]»reaent  a  very 
r<*rvDt  aspect,  aiuoe  in  scarcely  oue-thirdof  them  avq.s  there  consider- 
t^c^ueraJ  illneM, 

t*  might  Ite  e.\-petled,  constitutional  illness  was  more  severe  and 

[uent  in  those  instanw.s  in  which  there  was  a  tlu'eat  of  endocoiditiH, 

ita  existence  wuh  not  actually  demonstrated  by  valvular  incom- 

since  in  nearly  two-thirds  of  them  the  general  illness  was 

licx  great  or  oouaiderable. 

[TIic  illness  in  cases  of  endocarditis  is  |>eculiar.     It  differs  from  aud 

[superailded  to  tliat  due  to  Him]»Ie  rhemuatic  iutlimunatiou  oi'  the 

ita,  aud  is  such  as  to  call  the  attention  of  the  i)hy8ician  to  the  state 

heart 

The  face  may  be  duaheil  all  over,  the  forehead,  nose,  lips  aud  chin 

iog  of  as  higli  a  colour  as  the  checks,  a  state  thai  is  usually  associated 

th  profuse  perspiration,  drops  of  sweat  standing  in  beads  ou  the 

fa^Si* — a  condition,  however,  that  may  be  present  in  cases  with  severe 

Jtiou  of  the  joints  without  endocarditis.     Thus  when  endocanlitis 

i-^la  the  fiice  loses  the  bri;^Iitnc3S,  glow,  and  sui00thncs3,  and   tlic 

[icty  of  hue  and  tone  of  health,  uud  becomes  clotuled,  being  duaky, 

X  or  afihy  iu  hue,  or  glazed,  or  unduly  white,  or  even  of  a  bluish 

Tlie  countenance,  no  longer  expressive  of  interest  in  tilings  and 

around,  or  even  (tf  pain  in  the  limbs,  is  marked  by  intcniid 

itle.     llic  aspect  of  the   patient  is  altered,  often  profoundly  so, 

y  anxious,  depresstMl,  or  iudillerent.     The  eye  loses  its  lustre  aud 

litrti,  and  becomes  heavy  nnd  dull. 

is  often  absent,  the  nights  being  restless  ;  hot  this  is  peiiiflps 
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inoi-e  often  due  to  the  inflammation  uf  the  joiats  than  to  that  of  th 
interior  of  tlie  heart. 

The  uervuus  system  is  often  gravely  affected.  Delirium  at  night,  the 
patient  wandering,  muttering,  and  complaining,  is  occasional,  but  rare ; 
it  occurred  in  two  instances,  in  which  the  affection  of  the  heart  was 
evidently  the  primary  exciting  cause  of  the  mental  trouble.  Id 
another  patient  the  head  was  confused  on  the  third  day. 

Choreal  movements,  as  we  have  seen,  are  in  some  instances  a 
definite  effect  of  endocarditis,  esi^ecially  of  the  non-rheumatic  kmd, 
traceable  frequently  to  cerebral  embolism;  but  choreal  movements, 
and  indeed  embolism,  were  of  very  rare  occurrence  in  my  cases  of 
rheumatic  endocarditis  uncomplicated  with  pericarditis.  In  one  in- 
stance the  patient,  previously  anxious,  and  with  sordes  on  his  te«tli, 
was  nervous  and  fidgetty  ;  and  in  another,  starting  apj^eared  on  the 
tjth  day»  having  been  preceded  on  the  4th  day  by  pain  in  the  heart 

Sickness  is  occasionally  present.  It  was  so  in  four  of  my  caaes. 
Tliese  cases,  however,  point  not  to  the  stomach  as  the  cause  of  sickness, 
but  mlher  anil  usually  to  the  state  of  the  nervous  system,  and  more 
immediately  to  that  of  the  brain  itself;  as  in  a  ctise  in  which  giddine&s 
and  sickness  appeared  together,  and  in  another  in  wliich  sickness  wte 
preceded  by  restlessness, 

Ftdlure  in  the  power  of  the  heart  is  an  occasional  occurrence  in 
cases  of  endocarditis.  Tims,  two  of  my  [Mitients  were  attacked  witli 
fainting.  Onu  uf  these  fainted  on  the  day  of  admission,  and  again  oo 
the  thirteenth,  and  on  the  following  day  was  sick,  so  that  faihu-c  of  the 
heart  may  be  a  cause  of  sickness.  In  the  other  case  pain  in  the  heart 
and  Fainting  appeared  on  the  scvcntccntli  day  after  admission.  We 
may  fairly  attribute  the  fainting  in  these  cases  to  the  actual  failure  of 
the  heart  itself,  caused  by  the  internal  inflammation  of  that  organ. 

The  pulse  is  often  quick,  feeble,  and  fluctuating.  I  believe  that 
it  is  dichrotous,  but  I  have  not  employed  the  sphygniograph  in 
any  case  of  endocai^litis,  l>eing  perhaps  deterred  by  the  state  of  the 
wrist. 

Perspiration  is  often  especially  profuse  and  of  long  continaanca^ 
sudamina  being  also  present  in  some  of  the  more  severe  cases.  IH 

The  breathing  is  usually  uJfccted,  lieing  more  or  less  quickened.    Il^ 
mre  instances  pulmonary  apoplexy  or  extravasation  is  the  result  of  the 
<litficuUy  to  the  flow  of  lilood  throiigh  the  lungs,  which  is  the  gen 
effect,  varying  in  degi*ee,  of  endocaixlitis. 

Tlxe  chain    of  symptoms   here   described   points   mainly   !*> 
affection  of  two  great  functions.     The  nervous  power  is  lowered  ; 
the  circulation  of  the  blood  tlirongh  the  fbie  vessels  of  the  lungs  and 
the  body  is  enfeebled. 

Pain  in  (he  Region  of  ih^  Heart, — Pain  in  the  region  of  the  he 
sometimes  severe  and  lasting,  sometimes  slight  or  transient,  arnonnti 
perhaps   only   to  uneasiness,  was    present   in   about    one-fourth 
the  cases  of  tricuspid  and  of  mitral  murmur  belonging  to  the  earli 
series,  and  in  one-half  of  the  later  series,  treated   by  rest.      If 
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tliest  we  a<l(l  other  cases  havin*f  mitral  ar  tricusi)ul  nmnnur  fn 
which  there  was  pain  in  tlie  left  side,  or  in  the  chest ;  the  proportimi 
tluis  affected  reaches  to  ne^irly  one-half  in  the  first  series,  ami  to  fully 
one-half  in  the  second. 

The  jtaiu  in  the  heait  was  sometimes,  hut  not  generally,  severe.  In 
a  few  instances  the  pain  was  increased  or  excited  by  pressure.  We 
may  fairly  infer  that  in  those  cases  pericazditis  was  imminent  or  was 
actually  present,  though  not,  except  in  rare  instances,  with  such 
intensity  as  to  cause  even  a  transient  friction  sound. 

Palpitation  was  very  rarely  complained  of,  but  fainting,  as  I  have 
already  stated,  occurred  in  two  instances. 

Prohnf/alion  of  ike  Fir^t  Sotmd  occurring  dnnti{f  the  Early  Period  of 
Mitral  Etulocarditis. — In  one-half  of  my  patients  liHected  with  mitral 
ntgurgitation^  as  we  have  just  seen,  a  murnmr  was  established  at 
the  time  of  admission.  In  one-half  of  the  cases  in  which  the 
murmur  was  not  thus  established,  prolonj^ution  of  the  first  sound 
preceded,  and  was  mended  into,  the  murmur.  In  all  but  one  of  those 
cases  the  first  sound  was  prolonged  at  the  time  of  admission,  and  in 
that  case  and  two  othere  a  tricuspid  muninir  wus  then  in  full  play. 

The  tricuspid  murmur  was  likewise  heralded  by  prolongation  of 
the  first  sound  in  one-half  of  the  cases  in  which  that  murmur  was  not 
already  present  at  the  time  of  admission. 

In  a  nujuber  of  the  cases,  the  e.xact  position  of  the  prolungittion  of 
the  first  sound  was  not  defined  ;  but  wherever  it  was  so,  the  mitral 
murmur  was  preceded  by  prolongation  of  the  first  sound  at  the  ai>e.\  ; 
ud  the  tiicuspid  murmur  by  prolongation  of  the  first  sound  over  the 
frijut  of  the  heart,  or  the  right  ventricle. 

I  think  that  no  cardiac  sign  is  more  readily  recognized  than  pro- 
longation of  the  first  sound,  and  yet  there  is  none  so  (Uihcult  to  define. 
Thii  this  is  so,  however,  is  natural,  for  it  is  a  transition  sound.  It 
forms,  us  we  have  just  seen,  the  transition  from  a  clear  healthy  first 
sfiuud  to  a  murmur  ;  and  as  we  shall  see,  at  a  later  period,  in  a  ]ari;o 
lirofportion  of  the  cases,  it  forms  a  transition  between  a  mitral  or 
tricunpiJ  murmur  when  dying  out,  and  the  restumtion  of  the  healthy 
finl  sound.  In  one-half  of  the  cases  in  which  the  prolongation 
preceded  the  murmur,  there  was  a  double  transition,  the  munniir 
Uing  Ixjlh  prece<icNl  and  followed  by  prolongation  of  the  first  souml. 
This  philongation  is  sometimes  so  like  a  murmur  that  it  is  difficult  to 
laake  the  distinction,  and  this  is  especially  the  cjise  just  l>efore  the  time 
oftransitiouj  when  the  prolongation  precedes  the  murmur;  and  just 
aftn  that  time,  when  it  follows  tlie  murmur. 

I*rolongation  of  the  first  sound  is  the  absence  of  silence  and  l  lie 
ptcaeocc  of  a  wavering,  grave,  feeble  sound  during  the  interval  bctwi-i-n 
the  iiist  and  second  sounds.  It  is  not  the  prolongation  of  the  shoi-k 
of  the  first  sound  which  is  itself  significant,  being  sometimes  a  pre- 
amor  of  the  more  telling  signs  of  endocaixlitis.  The  j)rolongation  "f 
the  first  sound  is  not  the  same  as  the  nntnral  loud  vibrating  charaeter 
of  that  sound  over  the  superficial  cardiac  region  which  is  almost 
VOL   IV.  I   I 
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always  present  in  cases  of  anroniia,  wheti  the  muscular  force  of 
ventricles  is  nioiiiLaiued,  aud  eveu  in  excess,  but  wLen  the  Wood 
scanty  aud  Ihiu,  being  deficient  in  red  coipiiscles. 

Prolongation  of  tlie  fii^st  sound  is,  I  rei>eat,  a  feeble,  iadeterminM^, 
wavering  sound,  that  iills  up  tlic  space  between  the  firet  and  secouil 
sounds,  wiiich  space  is  silent  iu  health.  It  presents  every  <^datioD. 
from  a  sound  so  feeble  that  it  is  with  difficulty  discoveretl,  to  a  souinl 
so  murniurlike  that  it  can  scarcely  be  distinguished  from  the  murmur 
into  which  it  so  often  ripens.  Prolongation  of  the  firet  sound  was 
noticed  on  the  first  day  of  observation  in  fourteen  (lOses ;  the  ptolon-^- 
tion  develojied  into  a  uuu-umr  in  two-thii*ds  or  nine  of  those  cases 
before  the  seventli  day  after  admission;  and  in  the  rejiiaiuing  lLii^,or 
live,  between  the  seventh  and  fourteenth  days.  In  two  other  iu:^tance3 
the  prolongation,  absent  on  the  day  of  admission,  appeared  on  tlic 
followin*:,'  day,  and  iu  the  other  after  a  lapse  of  four  days. 

It  is  evident  that  in  all  these  cases  the  endocarditis  was  present  before 
the  appearance  of  the  murmur  for  a  period  of  time  at  least  as  long  as 
tlie  previous  period  of  duration  of  the  prolongation  of  the  first  sound. 

There  are  otlier  moditications  of  the  first  sound,  besides  its  prolonga- 
tion, that  point  to  endocarditis,  if  they  do  not  indic^ite  it,  which  have 
l>een,  iu  a  few  instances,  the  precursors  of  murmur.  It  will  be  suffi- 
cient if  I  simply  name  them.  They  are — 1.  Ij>nd  heart  sound-  ' 
first  being  sharp,  the  second  ringing;  or  botli  sounds  may  be  rii._  , 
2.  Healtliy  soimda  with  powerful  action  of  the  hearU  3.  Ikougluw^ 
of  the  fu-st  sound.  4  A  humming  noiso  over  the  riglit  ventricle,  ani! 
iu  one  case  at  the  apex,  where  it  was  associated  M-itb  m«]:i-  m 
5.  Doubling  of  the  first  sound  (over  the  veutncle),  which  occun^'d  ia 
two  cases  associated  with  a  prolonged  first  sound,  which  was  not 
followed  by  a  murmur  in  one  of  those  cases.  0.  Feeble  first,  luud 
second  sound,  followed  by  tumultuous  action  of  the  heart  and  niitnd 
and  aortic  murmurs.  7.  Extensive  presystolic  murmiu'  {rrrji)  preseiil 
in  one  case  for  five  days,  followed  in  succession  by  loud  heail  s*'nii.1^ 
(Gtli  day),  doubling  of  the  second  sound  (15th  day),  and  u  faint  i 
murmur,  not  limited  to  the  apex.  8.  Loud  "plunging"  first  ? 'im  . 
over  botI»  ventricles,  present  on  the  4th  day,  followed  by  prolougati-ju 
of  the  first  .sound  on  the  0th,  and  mitral  murmur  on  the  Sth  ;  and 
0.  muflling  of  the  first  sound,  which  in  one  cose  succeeded  the  murmur, 
which  was  extinguished  by  an.  attack  of  pain  in  the  heart,  foUowed  by 
fainting. 

All  tlie  above  varieties  in  character  of  the  first  sound  were,  in  tie 
instances  referred  to,  followed  within  a  very  few  days  by  a  mitiul 
murmur. 

■   The  only  one  of  these  varieties  of  the  first  sound  that  I  would  speak 
of  is  the  last:  the  peculiar  "  plunging"  sound.     I  call  it  so  for 
of  a  better  name.     The  sound  is  sometliing  like  what  I  have  heanl 
tiic  working  of  a  st«am-engine.     It  was  as  if  the  pistoa  mat] 
pecidiar  plunging  sound  when  it  dipped  down  aud  readied  the  biitloin 
of  its  play.     1  liavc  heard  this  sound  in  at  least  three  cases.     One  ol 


drlP 


ENVOCAHWTIS. 


475 


them  was  attacked  afterwai'ds  with  dcliriuiu,  long  toii)or,  aliuost  coina, 
extrciue  depression,  and  jiencurditiK,  but  no  nmrniur.  In  all  tlxc 
ca-scs,  the  constitutionid  symptoms  more  or  less  tlueateued  endocai'^litis. 
Besides  these  peculiarities  of  the  first  sound  preceding  mitral 
munnur,  there  is  ouc  other  atlectiou  of  the  soiuids  ol'  the  heart  that  I 
Wotild  uame;  and  that  is  a  complete  silcure  of  both  sounds;  which 
;  led  in  o;;ie  case  threatened  with  endocarditis,  in  which  a  mitral 
i;Ui-  did  not  appear.  In  that  case  there  was  tenderness  over  the 
I  heart,  Hj^hting  for  breatli.  a  juercing  paiii  Letwceu  the  cheat  and  back, 
I  and  great  depression,  lasting  for  some  days.  On  the  8th  day  she  looked 
I  more  bright,  on  the  9th  the  sounds  uf  the  heart  were  audible^  on  the 
^^4th  its  impulse  had  returned  and  was  gaiiiiii;;  power,  and  on  the  2Gth 
^Phy  the  somids  were  of  natural  loudness,  aud  there  was  no  murmm*. 
In  most  of  the  cases  of  cndocuiditis  wuh  mitral  nmruiui' there  is 
undue,  but  not  great,  sta^ngth  of  the  impulse  of  the  right  ventricle, 
which  may  be  seen  and  felt  between  the  cardiac  cartilages  to  tlie  left 
of  the  lower  sternum.  This  is  found  even  m  the  earlier  stages,  and 
before  the  appeamnce  of  the  mitral  murmur. 

It  is  evident  from  what  has  just  bceu  stated,  that  while  in  some 

cases  that  murmur  bursts  into  full  play  at  the  commencemeut  of  the 

Attack,  being  audible  on  admission,  and  on  the  3rd,  4th,  5th,  6th,  or 

7(!i  days  after  tlie  seizure  ;  in  othei-s  it  is  not  audible  until  a  period 

Mg  from  the  8th  to  the  30th  day,  although  there  is  unequivocal 

iice  that  the  inllammutiou  in  the  left  side  of  the  heart  was  present 

■  and  at  the  time  of  admission.     This  evidence  consists  in  the 

uce  of  a  tricuspid  murmur,  or  a  prolonged  first  sound,  or  pain 

ro;:^on  of  the  heart  or  in  the  chest,  with  great  or  considerable 

il  illness. 

■J  uiflammatioa  of  the  valve  cannot   cause   regurgitation  until 

!        '  t  adaptation  is  prevented  by  the  formation  uf  smiUI  prominences, 

"d  with  a  deposit  of  fibrin  upon  the  surfaces  or  lines  of  contact 

margins  of  the  valve,  or  by  the  softening  and  yielding  of  its  Ilaps. 

I'  of  the  cases  tricuspid  or  mitral  niunuur  becimie  audible 

Miission,  when  the  patient's  illness  incrciised.     In  ten  other 

however,  it  was  the  reverse,  for  in  all  of  them  tlie  murmur  came 

*.4..-  play  when  the  patient's  health  began  to  improve. 

We  are  therefore,  I  conceive,  warranted  in  assuming  that  in  a  con- 
flidexftble  number  of  the  cases,  the  active  stage  of  the  endocarditis  is 
awuy  at  the  time  of  the  appearance  of  the  murmur. 


yVoyratf  ft/  Cans  f\f  EiidocardUis  with  a   Mitral  Murmur, — Cases 
a  mitral  murmur  from  endocarditis  ailecting  a  valve  previously 
lUiy,  may  usually  be  readily  distinguished  from  those  in  wliich  the 
munuur  is  due  to  established  disease  of  the  mitral  valve  by  the 
^  '   ^eat,  and  area  of  the  munnur,  its  changes,  duration,  and 

44  .,  it-s  cessation  or  establishment;  by  the  size  uf  the  heart  ami 

(iprce,  extent,  and  position  of  its  inqtulse;  and  I)y  the  nature  of  the 
id  second  sounds  over  the  right  ventricle,  the  jiulmonary  artery, 
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the  aorta  and  great  aiteries  in  the  neck.  The  mitral  murmur  is  alwujn 
situated  over  the  apex  and  body  of  the  left  ventricle,  and  the  ventriirular 
septum.  The  eeiitre  of  the  munmir  and  its  x>oiDt  of  greatest  intensity 
and  purity  is  usually  just  l»elo\v  the  left  ni})ple.  Sometimes  it  islimiitd 
to  tlJs  ]toint,  but  in  general  it  covers  a  larger  area,  spreading  inworxls 
towards  the  right  VLiitricln,  outwards  and  upwai*dd  tuwanhi  the  axilla 
and  over  tho  lung,  tmd  downwards  over  the  stomach.  This  area  is 
rarely  extensive,  l.'eing  usually  linute<l  hy  a  diameter  of  from  two  to 
three  inches. 

^Yhen  the  heait  is  high,  owing  to  the  elevation  of  the  diaphragm,  and 
when  the  left  ventricle  is  exposed  iu  coiUie([uence  of  the  shrinkinjr  af 
the  overhi])ping  |jortion  of  the  left  lung»  the  luunuur  extends  upu  :  ' 
towards  tlie  axilla,  and  even  above  the  uianinia,  and  a  little  oulv,  : 
rather  than  downwards.  Tlie  direction  of  the  murmur  upwattU 
t4»waitls  the  axilla  i.s  peculiar  to  the  niitnil  murmur  of  endocarditis, 
for  when  disease  of  the  valve  is  established,  the  lungs  expand  down- 
wai-ds  to  an  unusual  extent,  and  so  mutHe  or  arrest  the  murmur  iu 
its  course  towards  the  axilla. 

Tlie  extent  of  the  area  of  the  murmur  ilepcnds  much  upon  its 
chiuacter.  A  smooth,  soft,  bellow s-nmrniur,  especially  if  it  is  rather 
feeble,  is  in  genenil  limited  to  the  apex  and  left  ventricle ;  so  also  ia  a 
weak,  grave  nuu-mur  J5ut  when  it  is  vibrating,  loud  and  almost 
nuisicab  and  e-speciully  if  a  thrill  is  felt  by  the  finger  over  the  apex — 
then  the  area  of  the  niuniiur  i.s  extensive.  Sometimes,  indeed^  it  is  so 
all-i«ervadmg  that  it  may  l.>o  Iieard  over  the  whole  cage  of  the  chest. 
front  and  hack,  and  even  upwards  into  the  neck  and  downwards  ow 
the  abdomen. 

It  is  only  in  i?stablished  uiiLr.d  disease,  or  in  very  rare  cases  of 
endocanbtis  willi  extensive  mischief  to  tlie  valve,  that  we  (ind  this 
]tervading  vibrating  umrniur  with  |>erceptible  thrill. 

In    cJiseFj    rif  established  mitral   disease   the   murmur   is   u-n  V 
uuihble  to  a  greater  or  less  extent  over  the  n^giou  of  the  stomacb 
coming  (|uite  down  to  its  lower  boundary.     The  vibration  in  tb- 
ventricle,  which  rests  iunnediately  upon  the  stomach,  the  diapl,; 
alone  intcrpiising,  awakens  a  corresfamdiiig  vibration  in  the  stimin  li. 
and  OS  Lliia  take.s  place  in  a  hollow  sac,  its  tone  is  often  metallic,  and  it 
thus  sometimes  imparts  a  musical  character  to  the  murmur  at  the  ai>t'X. 

In  cases  of  endocarditis  with  mitral  regurgitation,  the  murmur  is  oft<?n 
so  feeble  that  it  is  limited  to  its  ljiitbi»lace,  and  is  unaMe  to  genorat** 
cori'esponding  vibmtions  in  the  adjoijiint^  organs.  In  tliese  pa; 
the  murmur  is  inaudible  over  tlie  stomach  ;  but  in  other  cases  of  <. ;. 
carditis,  according  to  the  loudness  and  ]>enetmtiug  i[uality  of  the  tone, 
the  Tuurmur  makes  it-Hell'  heard  over  a  greater  or  less  ixirtion  of  the 
.'itomMch.at  that  part  of  it  neai-est  to  the  ajK'x  of  the  heart. 

The  murmur  was  heard  over  the  lower  part  of  the  back  of  cIa 
chest  in  "tnly  two  of  the  fifty  cases  of  endcKiarditis  with  milM 
nuiiTuur  of  tlie  Hrst  series,  and  in  one  of  the  twenty  cas<*3  of  id 
secoiul   series.      Jn  one  of    those    cases    the   muruiur   was   auditll 
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cwrer  the  lower  part  of  the  l»ack,  the  lungs  l»eing  condensed,  on  the 
4th  »lay,  but  it  was  not  again  heard  in  that  pnsitiou.  In  aiiuthtn' 
»«ch  case  the  luunuur  wjis  heard  ctver  tlie  Itauk  *ji'  the  chest 
from  the  27th  to  the  34th  days  after  adiniseionj  InU  ceased  U)  he  so  on. 
the  30ih  ;  and  in  the  third  case  the  murniur  was  Iieard  helow 
the  shonhler  hlades  for  tlie  lirsL  time  011  the  IHtli,  and  lot*  ilie  last 
time  ou  the  42nd  day.  AWvr  tliat  date  the  inunmir  was  less  loud, 
and  ita  area  was  correspondinj^ly  Ie*iseued. 

1  have  to  add  to  these,  one  case  of  death  with  intlaniniation  of  the 
mitral  valve ;  the  anterior  flap  was  softened  and  enlarged,  its  edge  and 
tliat  of  the  jx)sterior  Hap  were  covered  with  lymph  ov  iibrine,  and  the 
\'alve  pennilted  extensive  vegiirgitatiini  thronj^h  the  mitral  apeilui-e. 
The  patient,  a  young  man  previously  in  g^^ocl  health,  liitd  been  ill  a 
fortnight  with  acute  rheumatism;  when  udniitl*;d.  he  had  an  anxious 
exjiression,  hurried  and  difhcult  hreathing,  and  sickness.  A  haul 
mitral  oinnuur,  heginning  with  a  sharp  shock  and  followed  hy  the 
second  sound,  extended  f(.>r\vards  almost  to  the  sternum,  where  the 
hpairt  sounds  were  healthy,  and  backwards  to  helow  ln*ih  shoulder 
'■■-.  From  the  9lh  day  to  the  lllh  he  raised  phlegm  tinted  wiih 
'..  he  was  ]iroppe4  up  in  Ited,  and  there  wasthilm^sw  aucl  tine  crepi- 
over  the  left  lower  h»lie.  (_Mi  tlic  14th  he  sat  forward  in  lied  in 
pi- ..:  distrt^ss,  breathing  Mith  dilHcuUy.  In  the  com-se  uf  that  day  he 
died,  and  on  dissection  he  presented  the  inflammation  of  the  mitral 
valve  and  the  extensive  pulmonatyajHjjde.xy  thiit  were  evidenced  during 
life. 

The  patients  usually  lay  Hat  in  bed,  their  pain  being   increased 

hr   nii^vement.   and  as  the  back  was  not  examined,  some  of  these 

have  presented  a  mnnnur  over  tlie  lower  hilies  of  iht*  lungs 

.^...uil ;  but  when  we  regard  the  bniited  area  over  which  the  murmur 

VM  usually  heard  in  front  and  at  the  side,  it  is  evident  that  it  could 

touoely  have  been  audilde  behind.     I  think  it  probable  that  three 

cwipn,  in  ad<lition  to  those  just  named,  may  liave  been  exco]*tioiis  Lo  tliis 

md  perhaps  two  others,  for  in  them  the  murmur  was  loud,  while 

•  first  three  it  was  vibrating  in  tone. 

Th*-  mitral  munuur  at  the  time  of   its  firat  ni»pearance,  or  of  its 

lr»n**iiu<'n  from  ju*olongation  of   the  first  sound,  is  as  a  nde  either 

weak  and  gnive;  or  it  is  a  soft,  feeble,  bellows  murmur,  and  is  there- 

Ibre  limitetl  in  area. 

Th«  mitnd  murmur  invariably  begins  with  an  accent  or  shock,  whieh 

irfiuds  with  the  shock  of   the  impulse,  and  it  gencmlly  ends 

.  !.  I  he  sirond  wmnd.     It  fills  u]>,  in   fact,  the  s])ace  between  the 

aiid   second  sounds,  that  sjmce  l>eing  often   lengthened   so  as 

Itnit  of  greater  pi-olongation  of  the  murmur,  with  the  ell'ecl  of 

Mi»  the  rhythm  of  the  heart.     Sometimes  tlic  mtmnur  does  not 

lill  up  lliis  space.  80  that  there  is  a  di.stinet  silent  pause  lielween 

.r«l  of  the  murmur  and  the  sc^coml  smnul.     TIk*  javsencc  of  ihu 

t  "r  shock  at  the  beginning  of  the  first  sound  distinguishes  an 

Csdoeo'^h'^l  mnnnur  fhim  an  exocardial  or  friction  murmur 
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Tlie  ]irGSsure  lest  comes  in  to  settle  tlie  difficulty  of  dislinguisli- 
iiig  one  condition  from  the  other.  If  tlie  noise  l»e  cndocaMial/the 
sound  may  become  louder  from  the  closer  npiilic^ition  of  the  st».'tbo- 
scm|i(\  when  jiressed  ii])on  the  walls  <jf  the  i-hest ;  hut  the  (juaUty  'if 
the  noise  is  unaltered,  it  is  rhytlnuical  >vith  the  heart  sounds,  \\ 
retains  its  accent  or  shock,  it  fills  up  the  space  l>etween  the  firrt 
and  second  sounds,  and  it  ends  exactly  with  the  second  sound. 

But  if  the  noise  he  frictiunal,  it  usually  loses  its  marmur-likt'  ton-: 
when  the  pressure  is  made — and  becomes  rustling  or  grazing,  grsuiii- > 
creaking  in  character;  it  extinguishes  the  first  and  second  somi-U   ; 
the  heart,  which  were  prsNiously  heard  side  by  side,  hut  not  inoni 
porated  with  the  murmur ;  it  hringfs  out  n  double  sound  where  there 
was  hut  a  sinplo  cmc  before,  a  sound  to-aud-fro    in  character,  or  a 
noise  not  unlike  that  made  by  the  sliarpening  of  a  scythe,  with  a 
single  down-stroke  during  the  heat  ofthe  heart,  and  a  double  up-stroke 
during  its  pause.  Sometimes  thi'  mitral  nnninur  is  uiaskwl  or  confused 
at  tlic  apex  by  the  co-existence  of  ii  vihratin<j  systolic  noise.     Tho 
inteiposition  of  a  piece  of  paper  or  cloth  between  the  stethoscope  and 
the  surface  of  the  chest  annihilates  this  vibmting  noise,  and  the  mitral 
nnu'mur  is  then  heard  with  perfect  purit}' and  clearness.  Theinterpori- 
tinn  of  f!ie  lung  ellects  the  same  end — for  this  vibratoni'  noise  is  hoard 
only  where  tlie  heart  is  in  direct  contact  with  the  walls  of  the  • '  — 
and  hence,  when  using  the  naked  stetliosi^ope,  we  meet  with  ca.-'      . 
wliich  the  nnirmur  is  moi-e  smooth  and  liellows-Uke  just  to  ilie  loft  nt 
the  apex  or  towaitls  tlio  axilla,  tlian  it  is  over  the  apex  iLwlf.     For 
this  effect,  however,  the  layer  of  lung  must  be  tliin  and  tlie  tone  of  tlie 
murmur  must  be  penetrating.     In  cases  of  ondocanlitis  with  mitral 
regurgitation,  the  murmur  is  often  muOled  by  a  rumble,  or  a  coin- 
t)aratively  feeble  vibration.     The  intciposed  paper  or  the  intervening 
lung  extiitgui.'^hcs  this  vibmiing  noise,  and  brings  a  pnre,  soH,  bellow* 
murmur  into  play. 

The  changes  that  the  mitral    munnur   of  endocarditis  underjyiX'* 
during  the  progi-ess  of   the  case  are    remarkaltle,  and  they  vary  in 
almost  every  instance.     These  changes  consist  in  alterations  of  iis 
tone,  htudness,  and  area;  in  its  transition  frum  a  true  murmur  U\ 
prolongation  of  the  first  sound  ;  in  the  substitution  of  a  tricusp^ 
a  mitral  munnur,  or  the  reverse,  or  the  companionship  of  iIk     ■ 
murmurs  ;  in  the  suppression  and  rciiwakcning  of  the  munnur ;  and 
ircquciilly  in  its  tnml  extinction,  cither  directly  or  by  ]>as-^-:-' •■■■••' 
into  prolongation  of  the  first  sound,  which  precedes  the  re>! 
the  healtliy  sounds  of  the  heart. 

In  one-fourth  of  the  cases  (18  in  70)  the  mitral  murmur  waa  obI 
heard  on  one  occasion. 

Of  50  cases,  in  all  of  which  the  mitral  murmur  was  hi'tr.l  i 
than  once,  that  murnnir  was  of  equal  loudness  during  tlie 
observations  in  one-iifth  (11) ;  becnme  gradually  weaker  in  <.:n--i 
(17),  hut  in  six  of  these  it  passed  ilirough  a  double  oscillation  aad 
increased  and  lessened  a  second  time ;  Ix-came  gradually  strongpr 
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one-fifth  of  the  cases  (11),  in  one-half  of  which  it  again  gradually 
declined  ;  was  Buapeud^d  and  then  renewed  for  a  time  in  one-fourth 
^the  cases  (12),  when  the  murmur  a^'ain  faded  away;  and  it  some- 
Ipbies  yielded  to  the  healthy  sounds  of  the  heart,  and  sometimes  to 
prolongation  of  the  first  sound.  In  two  iustances,  already  included 
in  the  abstract  just  given,  there  was  a  double  disappearance  and 
reawakening  of  the  mitral  murmur,  which  in  one  of  them  met  with 
final  extinction,  while  in  the  other  it  Lecame  established. 

The  changes  in  the  area  of  the  murmur  correspnnded  in  a  considerable 
j^nnm  to  the  changes  in  its  loudness,  the  former  widening  as  the  latter 
WWfced  and  nani>wing  as  it  diminished. 

^In  the  great  majority  of  the  cases,  and  especially  in  those  in  which 

tuurumr  disappeared,  the  tone  of  the  murmur  underwent    but 

le  change.     It  became  piogressively  louder  and  feebler,  more  clear 

more  obscure  in  almost  every  instance,  but  it  usually  retained  its 

Imil  character. 

i»e  murmur  was  obseiTed  to  bo  soft  and  smooth,  approaching 
e  character  of  a  bellows  sound,  in  less  than  one-half  of  tlie  first 
of  the  cases  of  endocarditis  Mnth  mitral  regurgitation,  and  in 
than  one-third  of  the  second  series ;  the  case^  in  each  series  in 
ich  the  murmur  was  not  characterized  amounting  to  fully  one-third 
le  whole, 
a  small  proportion  of  the  first  series  and  a  large  proportion  of 
>nd  series  of  cases,  the  murmur  was  gmve  in  character,  being 
of  them  feeble,  and  in  a  few,  loud  and  almost  vibrating. 
Ifoftical,  siiwing,  and  rasping  murmurs  formed  but  a  small 
Mpportion  of  the  total  number  of  cases,  and  these  were  they  that 
^■sed  through  a  series  of  changes  in  tone  and  character 
^^ne  case,  n  youth,  was  a  notable  and  rare  instance  of  the  variety  of 
ehsages  in  tone  thi-ough  which  the  mitral  murmur  may  pass.  He  had 
ill  a  fortnight  and  had  suffered  fmra  pain  in  the  heart.  On 
lion  he  iiresented  a  tricuspid  murmur.  To  this  a  loud  mitral 
mr  was  addwl  on  the  3ni  day,  wlien  he  was  very  ill.  On  the 
he  wiw  better,  iind  from  that  day  to  the  15th  the  munuur  wna 
6oft,  and  smooth.  On  the  21st  it  was  louder  and  on  the  29th 
altogether  changed  its  tone  and  became  musical.  After  this, 
lOut  apparent  cause,  it  underwent  two  variations,  having  first 
t'hanit!ter  of  a  sawing  and  then  of  a  bellows  souml.  The  tone 
the  murmur  tlien  again  altered,  and  it  became  grave,  and  tiually 
w  52nd  day  it  had  regained  its  lost  musical  character. 
must  now  answer  the  important  practical  questions  suggested 
obscT-vations,  what  are  the  chanicter  and  progress  of  the 
when  the  attack  tends  to  cud  in  perfect  restoration  of  the 
'  of  the  valve  ?  and  what,  when  it  tends  to  become  per- 
incompetent,  owing  to  the  establishment  of  mitral  di,sctisc  ? 
jwer  may  be  already  almost  gathered  from  what  has  gone 
b«fora  When  the  mitnnur  is  permanently  feeble,  soft,  and  smooth, 
wUi  m  approach  to,  or  oven  tlie  formation  of^  a  gentle  bellows  sound ; 
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or  when  it  is  feeble  and  giave,  the  complete  restomtiou  of  the  etliciencT  ^ 
of  the  valve  may  be  aiiticipated.     lu  illustration  of  tliis  statement  we 
lind  that  the  murmur  was  feeble,  soft,  and  approaching  to  a  bellows, 
sound  in  14  of  the  25  cases  of  the  first  series  tliat  endetl  in  recovery 
of  the  valve;  and  in  4  of  the  10  that  left  with  a  lessening  munuur, 
tlie  conespoudiny;  number  in  the  two  like  classes  of  cases  of  the  second 
senes  being  5  in  17,  while  of  the  17  cases  that  ended  in  established 
valve  disease  out  of  a  total  of  71»  the  niunnur  was  feeble  in  none,  and 
was  smooth  or  soft  in  6,  most  of  which  presented  a  definite  beUows] 
murmur. 

The  feeble  grave  murmur  was  more  frequently  developed  in  ih 
later  than  in  the  earlier  series  of  cases,  but  in  both  it5  i»rcseuce  wi 
ahiiust  alwiiys  followed  by  the  restoration  of  the  function  of  the  valv( 

AVlien  the  loudness  of  the  murmur  steadily  diminished,  or  when 
tirst  rose  and  then  fell,  or  when  after  lUsappearing  it  reappeared  and' 
again  faded  away,  the  integrity  of  the  valve  was  generally  regained. 

When  the  nnirmur  was  loud,  its  area  being  extensive;  when  itj 
presented  a  shurply-deliiied  loud,  bellows,  musical,  sawing,  or   raspii 
.sound ;  when  it  was  vibiatin^^  in  tone  ;  when  it  steadily  increase*!  u 
loudness,  or  only  slightly  rose  and  fell  to  rise  and  fall  again,  withoul 
ateinporarv'  disapjjearaiice;  iheii  valvular  disease  was,  as  aiiUe.tbouj 
not  iiivariahly,  pi::miiineully  e&t4ihli.shed.     One  patient,  a  luii'se  in  U 
Hospital,  left  with  a  loud  mitral  murmur,  but  after  a  time,  when  shi 
resumed  her  work,  the  murmur  liad  given  place  to  healthy  hcjut  soxindi 

Vonditwa  of  (he  limrt  and  ike  Qre/it  Vf.ss^/«  in  Casts  of  Endocordii\ 
afft.cthig  the  Mitral  Vain. — In  these  cases  there  are,  as  1  have  alread] 
illustrated,  many  aflectious  of  the  heart  besides  imperfection  of  th< 
mitral  valve  with  its  attendant  murmur,      Wlien  inflammation  aflw 
the  great  central  cavity  of  tJic  heart,  the  pivot  of  its  action,  the  whol( 
oigan  is  involved,  and  every  part  of  it  becomes,  in  succession,  nKKlifu 
in  its  action;  and  in  tlje  force,  movement,  and  sounds  by  which  it' 
makes  that  action  known. 

Inliammation  of  the  fil.irous  structure  of  the  left  side  of  tlie  beatl  la 
as  essentially  a  part  of  acute  rheumatism,  as  is  inflanmiation  of  tbe^ 
fibrous   structure  of  the  joints,     llie  iuJIammation  may   commcnc^| 
in  the  heait  at  the  same  time  that  it  commences  in  the  limbs.     It^ 
attacks  that  part  of  the  heart  that  is  working  with  ihe  greatest  force, 
just  as  it  attacks  those  parts  of  the  limbs  that  are  subjected  lu  tb< 
greatest  labour.     Tlie  increasing  inliammation  of  the  joints  calls  foi 
increasing  force  in  the  action  of  the  left  ventricle,  and  so  stirs  up 
adds  to  tlie  inflammation  that  may  have  already  existed  in  that  cai 
from  the  conmiencenient  of  the  attack. 

This  inflamuuition  of  the  ventricle,  like  tlie  inflammation  of  evei 
other  organ,  lessens  the  power  of  the  muscular  cavity  to  expel 
contents,  and  to  propel  the  blood  i"0und  the  vessels  of  tlie  syst 
This  imperfect  transmission  of  blood  to  the  system,  the  demand 
which  is  increased  by  the  inflammation  in  the  limbs,  caasea  dist 
of  the  left  auricle,  and  impedes  the  transmission  of  the  Uood  tlirough 
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Be  lungs.  This  induces  disteusion  of  the  pulmonar}''  tirtery  aud  its 
branches,  with,  as  its  effects,  accentuation — or  loudness  and  sharpness, 
or  shock — of  tlie  second  sound,  with  relative  feelileness,  or  even 
lil)sence,  of  the  first  sound  over  that  artery ;  and  distension  of  tlie 
right  ventricle,  witli  increase  in  the  action  of  its  -walls  and  in  the 
force  and  extent  of  its  impulse. 

■\Ve  have,  thus,  two  ventricles  beating  side  by  side,  the  leil  cue,  the 
«eat  of  the  infliinimation,  iKialing  with  lessened  power;  the  right  one, 
will)  increased  force. 

The  increased  fulness  and  force  of  the  right  ventricle  tend,  when 
Uiej  pass  certain  limits,  to  reverse  the  flow  of  a  ]>ortion  of  the 
hlood,  and  to  send  it  from  the  right  ventricle  back  into  the  right 
auricle ;  with  the  effect  of  relieving  the  distension  of  the  aileries  of 
the  lungs,  increasing  the  fulness  of  the  veins  of  the  system,  and 
producing  a  tricuspid  murmur. 

After  a  time,  the  whole  volume  of  the  blood  is  diminished,  und  the 
portion  of  its  rud  coiimscles  is  lessened ;  and  then  appeal"  as  later 
secondary  effects,  a  murmur  over  the  pulmonarj'  artery,  and  some- 
cs  a  mui-uiur  over  the  aorta  and  its  great  brandies — murmurs  that 
are  due  to  the  lessening  of  the  contents,  and  relaxation  of  the  walls 
of  those  vessels. 

Such  murmurs  in  the  great  arteries  appear,  however,  also  in  the 

e«x]y  stages  of  the  affection,  in  the  aorta  more   frequently,  owing 

evidently  to  the  lessened  power  of  the  inflamed  left  ventricle,  and  the 

diminished  supply  of  blood  tliat  is  therefore  sent  into  the  aorta,  tlie 

of  which  are  thus  relaxed;  and  in  the  pulnnaiaiy  arteiy  occa- 

ly,  for  reasons  that  have  yet  to  be  ascertained. 

'-■  close  study  of  the   condition   of  the  heart  aud  great  vessels 

^_L  lally  throws  more  light  upon  the  degree  of  the  inHammation  of 

the  heart,  and  itii  effect  on  the  vital  powers  of  the  organ,  than  does 

the  simple  observation  of  the  mitral  murmur. 

I  shall  now  rapidly  review  the  conditions  of  the  heart  and  great 
Is  as  they  presented  themselves  in  the  cases  of  endocarditis  Avitli 
mpetencc  of  the  mitiiii  valve — that  valve  being  previously  in  the 
virgin  state  and  uninjured. 

The  Impulse  of  tkc  Heart. — I  find  that  I  have  taken  notes  of  the 
state  of  the  impulse  in  one  half  of  the  cases  with  mitral  incompetence, 
or  in  25  out  of  50  of  the  first  series,  and  9  out  of  20  of  the  second. 

Tlie  beat  of  the  heart  was,  as  a  rule,  not  extensi\e  or  sti-ong.     It 

showed    itaelf  rather  in   the   higher  tlian   the   lower  cauliao  intor- 

oovtal  spaces,    bein^   present  in   only  one  iustimce  below  the  fitlh 

jpaoei  less  frequently  in  thai  space  than  in  the  fourth,  and  sometimes 

*•*'■•"  in  the  third  space.   While  the  impulse  at  the  apex  wus  in  general 

or  absent ;  that  of  the  right  ventricle,  though  rarely  powerful, 

w*5   usually  somewhat  increased  in   strength,   being  present  in  the 

diird  and   fourth,  and  even  the   fifth  spaces  between  the  cartilages. 

mpulse  of  the  right  ventricle  was  not  as  a  rule  marked  or  strong, 

'.  conld  be  felt  diffused  over  tliose  spaces  when  the  ball  of  Uie 
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j.>alm  of  the  hand  was  applied  over  them,  or  when  Uie  fin^cts  w< 
pressed  gently  into  the  spaces. 

In  a  few  instances  the  action  of  the  heart,  and  especially  tlie 
impulse  of  the  right  ventricle,  was  strong  and  dijfused  or  powerful,  or 
even  tumultuous  and  vi*ileut,  soon  after  atlmission ;  and  then  the  size 
of  the  heart,  whicli  wn,s  not  in  geneml  notably  affected,  became 
enlar;j;nd,  the  (^hest  over  tlm  cardiac  region  being  more  prominent  th 
over  the  corresponding  space  on  the  right  side. 

In  one  or  two  patients  the  impulse  presented  a  pecuUar  shock. 

But  tlie  distinctive  feature  with  regard  to  tlie  impulse  in  a  fair 
propiu'tion  of  the  case.s  was  its  variation  during  the  successive  periods 
of  the  disease.  Thus,  in  one  instance,  it  was  feeble  on  the  1st  day  in 
the  fourth  space,  very  strong  on  the  ;^rd  day,  moderate  in  strength 
in  the  fifth  space  on  the  8th  day,  and  in  the  tliird  and  fou 
spaces  on  the  l^tls  day.  lu  another  patient  the  impulse  was  fi 
in  the  second  and  thiixl  spaces  on  the  2nd  day,  wlien  tliere 
pain  in  the  hearty  on  tlie  5th.  the  pain  still  continuing,  the  h 
heat  violently;  from  the  6th  to  the  18th  the  pulsation  was  stio 
in  the  second  space,  and  iVoni  the  '2)^th  to  the  34th  it  was  diffu 
from  the  third  to  the  lillh  spaces.  In  this  case  mitral  disease  w 
established,  and  the  gradual  extension  of  the  impulse  of  the  rigl 
ventricle  told  with  precision  the  story  of  the  iucre&sing  valvw 
disease  in  the  left  ventricle. 

Tlie  study  of  the  impulse  conveys  the  most  im]iortant  lesson  in 
cases  of  endocarditis.  Its  absence  may  tell  of  the  want  of  vital  |)ower 
and  its  excess  in  the  right  ventricle,  while  it  is  wanting  in  the  left,  she 
lessened  power  fixam  inllamniation  in  the  latter  cavity,  and  conseqn 
increased  labour  in  the  former.  Its  gradual  increase  in  force, 
enlargement  in  area,  with  persistence  of  mitral  nmrumr  towai"de 
period  of  the  termination  of  the  attack  of  endocarditis,  and  after 
cessation,  mark  advancing  and  establishe^l  valvidar  disease  :  and  it? 
extent  and  force  point  out  the  amount  of  the  back-liow_of  blood  from 
the  left  ventricle  into  its  auricle,  and  the  obstacle  to  the  on-flow  of  blood 
through  the  lungs  induced  thereby.  The  impulse  of  the  right  ventri 
is,  in  short,  a  measure  of  the  extent  of  the  injury  to  the  milnil  -val 
and  of  tlie  consequent  resistance  to  the  circulation  through  the  luuj: 

The  impidsfi  of  the  right  ventricle  was  diflnsedand  strong,  extendi 
out  to  the  nip[)le,  in  a  considerable  proportion  of  the  eases  in  w! 
there  wa.^  a  tricu.spid  murmur. 

In  a  few  instances  the  impulse  of  the  right  ventricle  was  so  k 
as  to  he  present  in  the  second  space  ;  but  generally  tlie  pulsation  fi 
in  that  apaco  was  due  to  tlie  presence  there  of  the  distended  ]>nlmona 
artery,  when  that  pulsation  was  double,  the  second  irapidse  bei 
more  smart  and  shock-like  than  the  first.     In  these  cases  tlie  pa 
monary  artery  was  distended,  the  first  sound  was  feeble  or  nbse 
wlule  the  second  was  unu.sually  loud  and  strong,  penetrating  the 
with  a  shock. 

The  apex  l)eat  is,  in  cases  of  endocarditis  wiih  mitral  regargiuiti 
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r    usually  slight,  sometimes  absent — duriug  tlie  early  period,  before  the 

I     mitral  imirmur  is  developed,  owing  to  the  Tveiikencd  muscular  power 

ttf  thoinllametl  left  ventricle;  and — after  the  appearance  of  the  murmur, 

.;  tti  the  relief  afforded  to  the  organ  by  the  greater  ease  with  which 

iichaT^'e  of  blood  is  sent  backwards  into  the  auricle  than  forwards 

I     into  the  aorta. 

I         There  are,   however,   certain   exceptional  cases  of  gi-eat  interest, 
I    several  of  which  have  come  under  my  observation,  iu  which  the  left 
k^nntricle  beats  with  great  force,  and  unduly  to  the  left, 
^f  In  three  of  these  cases  there  was  extensive  pulmonary  apoplexy,  or 
pneumonia  of  tliat  type,  in  the  lower  portion  of  the  left  lun*;;. 

One  ^vas  a  youth,  with  hunied  and  difficult  breathing,  tinted 
{ddegm.  and  dulncss  over  the  lower  portion  of  the  left  lung,  whicli 
was  9olid  and  lessened  in  size  owuj^to  ])iilmonary  apoplexy.  The 
condensed  und  solidified  lung  shrank  uway  from  its  natural  position 
between  the  walls  of  the  chest  and  the  aiHJX  of  the  heart;  and 
the  apex  was  therefore  completely  exposed,  beating  with  all  its  force 
upon  the  fifth  space  more  than  an  inch  beyond  the  left  nipple.  At 
that  time  there  was  no  mitral  murmur,  but  as  soon  as  the  lung  began 
to  recover  itself,  tlie  murmur  came  into  fidl  play.  When  the  lung 
^niu  expande«l,  it  covered  the  apex  of  the  heart,  and  its  beat  was 
no  longer  perceptible.  The  wliole  heart  in  this  case  was  displaced 
to  the  left ;  and  its  displacement  was  still  greater  in  the  sister  case, 
in  which  the  a|>cx  beat  wn.s  situated  three  inches  Ixiynnd  tlie  nipple 
line;  the  impulse  of  the  right  ventricle  was  placed  to  the  left  of  the 
postal  caililages ;  and  the  double  pulsation  of  the  pulmonary  arteiy, 
^Kitii  a  strong  second  shock,  was  present  in  the  second  space  above 
^he  mamma. 

A  fourtli  case,  when  admitted,  had  pain  in  the  region  of  the  hearts 
and  the  apex  1>eat  was  situated  an  inch  and  a  half  to  the  left  of  the 
Vpple.  Five  days  later  the  extreme  limit  of  the  impulse  had  shrunk 
OM  inch,  being  seatcl  half  an  inch  to  the  left  of  the  nipple. 

Aettniuation  of  thr  Second  Son^id,  ivith  Silence,  FetbU'n4:sSf  w  Pro- 
Umgation  of  (he  First  Sound  over  tlw  Pulnwnary  Arteiy. — Accentuation 
vi  the  second  sound  over  the  pulmonary  arteiy,  in  the  left  second 
«p«c€,is  a  well  established  sign  attemlant  upon  mitral  regurgitation, 
and  it  may  be  present  in  every  degree. 

The  second  sound  may  be  more  or  less  loud  and  sharp  or  linging — 
or  it  may  penetrate  and  strike  the  ear  with  a  loud  shock ;  when  a 
^^pulile  impulse  is  to  be  felt  over  the  pultnonnry  artery,  the  first  l)eing 
^Bmtle  and  gradual,  while  the  second  gives  to  the  hand  a  smart  shock. 
Thii*  incrca-se  in  loudness  and  sharitness  nf  the  second  sound  is  due 
to  distension  of  the  pulmonar)'  arteiy,  owing  to  the  tlilliculty  with 
vLich  the  Moixl  tnivels  through  the  vessels  of  the  lungs. 

Wiione^'er  the  bhxHl  thus  accumulates  in  the  lungs,  whatever  be 
tbe  can/«e,  the  aamc  effect  is  induced.  In  causes  of  phtliisis,  and 
DotAbly  when  there  is  lia?morrha<^  from  tlje  hmg  and  slirinking  of  its 
tjwine,  the  pnlmonary  arterv,  enlni*ged  and  tense,  displaces  the  lung 
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superficial  loit,  and  presses  against  the  second  space  ;  where  there  is  it 
double  iiijpulsc  the  first  gentle,  the  second  felt  and  heard  as  a  shocL 
In  Lronchitis,  enjphyseiua  and  pneumonia,  there  is  the  same  disten- 
sion of  the  pulmonaiy  artery,  but  |^roak>r  in  dogrco.  The  interposition 
<<f  the  lung,  enlarged  owing  to  the  disease,  screens  the  jiulmonar)'  artery* 
from  the  hand  and  the  ear,  so  that  over  it  the  second  sound  is  often  not 
unduly  loud  ;  but  it  is  so  in  some  instances  over  the  right  ventricle. 

Whenever  the  tension  of  the  pulmonar)*  artery  is  thus  so  great 
to  cause  a  strong  and  loud  shock  with  the  second  sound,  the 
sound  is  either  almost  i-ilent,  or  feeble,  or  fointly  prolonged 

AVhen  the  blood  is  sent  into  a  tight  and  full  artery,  it  makes  but 
little,  often  no  sound,  either  in  the  shape  of  shock  or  murmur;  but  thej 
second  sound  caused  by  the  smart  and  strong  reilux  of  the  blood  upoi 
the  walls  and  closed  valves  of  the  artery,  makes  a  loud,  sometimes 
ringing  or  metallic  sound.  The  same  occurs  in  the  aoita  when  it  is 
enlarged  and  i-cndered  tense  owing  to  tlie  difficulty  with  which  the 
blood  leaves  the  artenal  system  in  advanced  cases  of  contracted  granulai^l 
kidney.  When  you  listen  over  the  aorta  a  single  sound  is  often  heard^^ 
Ji  loud  ringing  metallic  second  sound,  the  first  being  almost  or  abso- 
lutely silent.  Sometimes  in  these  cases  the  artery  is  so  large  and 
tense  that  it  presses  against  the  second  right  intercostal  space,  pro- 
ducing there  a  double  pulsation,  the  first  gentle  and  gradual,  the  secont 
NUiart  and  wuth  a  shock. 

1  liud  that  I  have  described  the  second  sound  qs  being  loud  or  si 
<ir  ringing  in  about  one-half  of  the  50  cases  of  the  first  series  and 
of  the  20  of  the  second  aeries  of 
murmur,  and  in  5  of  13  of  those 
l>licated  tricuspid  murmur 
ihis  class. 

It  was  noticed  that  the  second  sound  was  sharp  or  loud  in 
L'arly  period  in  a  large  proportion  of  the  cases  in  which  that  sign  wi 
observed,  or  in   I'o  out  of  2rt  of  the   first  series,  and   7  out   of 
of  the  second  seriea 

In  all  but  six  of  the  patients  in  whom  it  was  noticed  that  the  isccoi 
sound  was  intensiticd,  it  continued  to  be  loud  down  to  a   lat<?  p 
to  the  time  in  fact  oi'  approaching  recoveiy. 

Loudness  of  the  second  sound  may  be  associated   with   each  oI_ 
llie  signs,  singly  or  in  combination,  that  are   habitually   found    ii 
cases  of  endocarditis   with   inflammation   of   the   mitral   valve, 
acconijtanied    a    mitral   murmur,   either   alone    or   in    combinatioi 
with  a  tricuspid  murnmr  in  22  of  the  cases ;  in  about  15  cases 
was  allied  with  prolongation  of  the  first  sound  over  the   left 
sometimes   Ihf   right  ventricle ;    and  in   8   cases  it  was  joined 
tricuspid   regm-gitation,   which   was   however  cond)iued    witli  oth 
imj>ortant  signs  in  every  instance  but  one.     TJie  first  sound  of  U 
l>ulmanary   artery  was  affected,   when  the  second  sound  over  tl« 
nrter}'  was  loud  or  sharp,  on    ten  occasions,  in   difTerent  patients 
in    4   of    these   there   was   a   pulmonic  murmur,    in    4    the    fii 


cases  of  endocaiditis  with  nsi 
of  the  first  series  with  an  uncom- 
This  does  not  of  course  include  all  of 
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sound  was  prolonged,  being  generally  free  fi-om  shock,  and  in  2  it 
was  silent  or  scarcely  audible. 

These  numbers,  however,  taken  by  themselves  give  a  very  inade- 
quate idea  of  the  relation  of  the  first  to  the  second  sound  of  the 
pulmonary  artery  in  cases  when  that  second  sound  is  intensifiud. 
Thus,  as  we  have  just  seen,  puhuonic  murmur  was  followed  by  a 
sharp  second  sound  in  foui*  instances,  but  there  were  altogetlier  32 
cases  in  which  a  pulmonic  murmur  was  heard,  and  in  only  four  of 
them  was  it  stated  that  tlie  second  sound  was  thus  affected  at  the 
time  when  the  pulmonic  murmur  was  audible.  In  one  of  the  cases 
in  wlu'ch  there  was  a  pulmonic  murniiu*  on  admission,  the  second 

und  was  free  from  accent;  while  on  tiie  Itrd  when  the  p^dnuinic 
urmur  had  disappeared,  that  sound  was  sli«^litly  accentuated  over 
the  pulmonary  artery.  Again,  in  only  two  of  the  cases  is  it  noted 
that  the  firat  souud  of  the  pulmonary  artery  was  silent  or  scarcely 
audible  when  the  second  sound  was  loud.  Since,  however,  my  atten- 
tion has  been  drawn  to  the  relation  of  the  iirat  to  the  second  sound 
of   tlie   pulmonary   artery,  in  eveiy  instance  that  I  have  ol»sen'ed 

centuation  of  the  second  souud,  especially  with.  l)ut  even  witliout 

ock,  the  first  sound  has  been  either  very  feeble,  licing  occasionally 
prolonj^ed,  or  almost  or  even  quite  silent.     Tliis  conditinn  was  signally 

irked  in  a  case  of  chorea  under  my  care  in  the  hospital,  a  boy,  who 
admission,  presented  no  mitral  or  other  murmur  over  the  heart. 

,er  gaining  ground  steadily  he  became  rather  worse,  his  temperature 
rose,  he  had  pain  in  his  chest,  and  the  second  sound  was  loud,  the 
first  feeble  over  the  pulmonary  aitery ;  and  ai.x  days  later  a  mitral 
murmur  came  into  play.  At  the  same  time  the  right  ventricle, 
previously  (puet,  beat  with  great  force,  and  a  strong  shock  was  felt 

er  the  }>ulmonary  artery  with  the  second  sound.     On  listening  over 
vessel,  a  loud  second  sound  penetrated  the  ear  and  struck  it  as 

•were  with  a  shock,  and  the  first  souud  was  silent,  the  second  sound 
r  alone  audible  to  all  who  listened.  After  a  short  time  he 
e  very  ill,  and  for  two  days  he  passe/l  his  evacuations  invnluu- 
tAjilyin  bed.  He  kept  both  bauds  fixed  on  his  wrists,  and  his  tiugers 
OD  his  hands.  He  soon  began  to  improve,  and  i^radnidly  us  this  Ikjv 
gained  strength,  speech,  power  to  move,  and  freedom  from  iiTCgulor 
moreiuents ;  and  as  his  lungs  enlarged,  the  mitral  niunuur  being 
||kall  audible,  the  second  sound  though  still  loud  lost  its  shock,  the 
bcond  impuke  ceased  to  be  felt  over  the  pulmonary  artery,  and  the 
Brvt  Bound,  though  feeble,  became  more  and  more  audible. 

In  a  fair  j»r>j|>ortion  of  the  cases  in  which  the  second  sound  was 
dtiUp  diid  loud  at  the  early  pcrioil  of  the  disease,  that  sound  reUiined  its 
fhanurter  unaltered  through  all  the  surrounding  changes  in  the  sounds 
H  Llie  heart  Let  us  take  one  case.  At  first  there  was  a  tricuspid 
nnnnur,  the  second  sound  being  sharp ;  on  tlie  6th  day  there  was  a 
mitml  murmur,  and  the  second  soimd  was  loud ;  next  day  tlie  murmur 
wftM  lirfts  marked,  but  the  second  souud  was  still  loud;  and  on  the 
lllh  the  murmur  had  given  place  to  prolongation  of  the  first  sound 
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over  the  right  ventricle,  and  yet  the  second  sound  stiD  remiiiucd'' 
In  another  instancu  on  the  l*th  day  tliere  was  an  obscure  initml  munui 
on  the  16th  there  was  mitral,  tricuspid  and  direct  aortic  murmurs, 
thi'  1 9th  these  had  all  vanished,  and  on  the  23rd  the  tricuspid  and 
aortic  murmur  had  returned  ;  and  yet  on  each  occasion  there  was 
same  shai*p  second  sound  over  the  pidmonary  artery.  I  could  \ 
several  instances  of  this  kind  and  would  refer  to  fom*  cases.  In  the 
instances  the  sharp  second  sound  went  on  drumming,  like  the  t«ni-' 
torn  in  the  streets,  whatever  was  the  variety  of  the  surroiujdiug 
nobe,  or  even  when  there  was  freedom  from  murmur  or  prolongation 
of  the  first  sound. 

The  intensified  second  sound  is,  liowever,  by  no  means  always  so 
unvai-jiug  in  its  note.  Thus,  in  one  very  interesting  case  on  the  lltL 
day  the  second  sound  was  very  loud  over  tlie  pulmonary  arter}*,  tlie 
first  bebg  scarcely  audible ;  on  the  34th  both  sounds  were  lomi 
over  the  ventricles,  the  second  being  very  loud ;  and  next  day  all  the 
sounds  were  uatural. 

I  must  refer  to  cue  other  case,  in  which  on  admission  the  firet 
sound  was  faint,  the  second  loud  over  the  pulmonary  artery,  the 
first  sound  being  prolonged  over  the  ventricles  ;  on  the  luth  day  tht; 
two  sounds  were  c^ual  over  the  ailery  and  there  was  a  fetbl*.' 
munnur  at  the  apex  ;  on  the  27th  the  second  sound  was  again  loudei 
than  the  first ;  nud  on  the  40tli  a  singiilur  change  took  jdace,  the  fot 
sound  being  louder  than  the  second  over  the  pulmonar}'  artery — while 
over  the  aorta  it  was  the  reverse,  and  on  the  SOth  (lay  the  natural 
.sLaudard  wiis  regained,  the  second  sound  being  louder  than  the  first, 

Tiie  close  study  of  the  second  sound  and  of  its  relation  to  the 
first  over  the  pidmonaiy  artery,  is  of  practical  importance  in 
cases  of  endocarditis  affecting  the  mitral  valve.  It  may  foretell 
the  coming  murmur  in  the  early,  and  betray  the  recently  extinct 
miu-mur  in  the  later,  period  of  the  disease ;  and  during  its  progreaB* 
it  points  by  the  degree  and  force  of  its  accent  to  the  amoimt  of  the 
resistance  to  the  pulmonary  circulation,  the  intensity  of  the  intcmid 
inflammation  of  the  ventricle,  and  the  extent  to  which  the  fuuttion 
of  the  ventricle  is  unpaired.  It  is,  in  short,  a  tell-tale  sountl  pciin 
to  the  agency  in  the  central  cavity  of  the  heart  which  gives  it  biui; 
The  intensified  second  sound  of  the  pulmonary  artery,  or  that  of  the 
aorta,  is  associated  aa  we  have  seen  with  a  corresponding  feebleness, 
or  even  silence,  of  the  first  soimd  of  each  of  the  vessels  respectively. 
The  obser\'ation  of  the  one  sound  demands  a  corresponding  obsenali") 
of  the  other  sound.  "When  the  artery  is  distended,  it  enlarges,  lengthu.?. 
and  advances,  and  comes  gradually  into  contact  with  the  second 
intercostal  si>ace,  displacing  the  inter\ening  lung  from  before  it  Y< 
can  tlien  fed  the  doultle  pulsation  of  the  great  artery ;  the  first  mo} 
ment  is  gentle,  gradual,  barely  perceptible  to  the  touch  ;  the 
strikes  the  walls  of  the  chest  and  the  applied  hand  with  a  sodi 
smart  shock  or  tap.  AVlien  you  listen  to  it  the  ear  takes  in  the  sann* 
effect  thi-ough  another  sense ;  the  first  sound  is  in  extreme  cnacs  aile; 
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or  is  soft  and  gentle,  feeble  and  perhaps  somewhat  proluugcd ;  while 
the  second  penetrates  mid  strikes  the  ear  with  a  loud  shock,  often 
rinj^inj^  and  metallic;.  Over  the  pulmonary  aiteiy,  as  I  Imve  just 
aaid,  that  subdued  sound  or  even  silence,  and  this  shock,  lietoken 
tenaion  of  the  artery,  and  obstacle  to  the  flow  of  blood  thi'ou*,'h  the 
vessels  of  the  lungs  ;  whether  that  obstacle  be  caused  by  a  back  flow, 
due  to  inflaniiuation  or  disease,  wilL  iucompcteucc,  of  the  mitral 
valve  ;  or  directly  to  disease  of  tlie  lung  itself,  whetlier  from  phthisis, 
contracted  lung,  pneumonic  bronclutis,  or  emphysema;  the  shock  being 
in  these  last  cases  shielded  from  the  hand  and  middled  to  the  ear  by  the 
interi>03iiion  of  a  couch  of  lnn<^,  thickened  by  the  undue  expansion 
of  the  air  cells  induced  by  the  disease. 

When  the  aoita  is  thus  distended,  pushing  aside  the  hmga,  beating 
with  a  double  pulsation  upon  the  second  right  intercostal  space,  over 
the  ascending  aorta,  the  Jirst  gentle  nnd  gradual,  t!ie  second,  a  smart 
shock,  the  first  feeble  or  even  silent,  the  second,  a  loud  ringing,  metallic 
fhock,  you  know  that  the  blood  forces  its  way  with  difliculty  through 
t?tc  fine  vessels  of  the  system,  and  that  the  cause  of  this  is  the  con- 
iiition  of  the  blood,  induced  by  advanced  granular  contraction  of 
-idney. 

Two  conditions  are  needed  fortho  production  of  this  double  effect, one, 
just  spoken  of,  the  obstacle  to  the  ontJow  of  the  blood;  the  other, 

c  force  with  wddch  the  pulsating  ventncle  sc-nds  its  bloud  into  the 
artery.  Lessen  that  force,  and  the  supply  of  blooil  is  lesseiifil,  the  pro- 
portion of  blood  in  the  vessels  and  the  power  to  jiass  it  on  is  brought 
more  into  equipoise ;  the  teusion  of  the  blood  being  relieved,  the  iirst 
gOQnd  becomes  again  audible,  and  the  shock  of  the  second  sound  is 
subdued,  so  that  it  becomes  merely  unduly  sharp  or  loud. 

Additional  observations  are   wanted  on  this   inipoitant   practical 

j»riint  iif  the  i*elative  loudness  of  the  first  and  second  sounds  over 

ulmonary  artery  and  aortii;  combincMl  with  information  as  to  the 

^        iiing  and  accumulation  of  the  hlooil,  sitmctural  changi'  in  the 

walls  of  the  arteries,  and  vital  power.     The  two  sounds  must   be 

iiatiSDed  to,  and  their  relative  intensity  noted,  wliichl  do  by  the  ready 

metbod  of  figures  of  varying  size  written  on  a  diagram  of  the  Ijody 

on  whicli  the  outline  of  the  ribs  is  traced.     The  sixe  of  each  tigure 

denotes  the  relative  intensity  and  actual  loudness,  judged  of  by  the 

ear,  of  the  two  sounds.     AVhen  the  tii-st  sound   is   silent,   and   the 

aeoood  ia  loud  and  with  a  shock,  I  mark  it  thu-s  7^ ;    when  two 

Boandsare  ecjual.  thus,  1/2;  when  the  Iirst  ia  louder  thaji  the  second, 

*-*"    V'; ;  and  when  the  second  is  louder  tlian  the  first,  thus,  V-*. 

V  abiule  can  be  thus  rendercHl.     Combined  sjjhymographic  and 

;'hic  tTucings,  some  of  wldch  I  have  made,  in  these  cases, 

i-nsitive  and  scientific  accuracy  to  our  knowledge^ 

•7   0/  (he   Second   Saund. — In  two  of   the  cases  of  ciulo- 

^ ...    witli   mitral   murmur,  there   was   doubling   of  the    second 

One  of  these  came  in  with  doubling  of  the  Iirst  sound,  or 


soond. 


<*^ 


1st  a  nmrtuur  at  the  npex,  on  the  4th  day  a  jjoculiar  plungini 
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first  sound,  with  scarcely  any  second  sound,  appeared  over  tlie 
ventricles.  On  thii  6th  day  there  was  doubling  of  the  second 
sounil.  Ou  tlie  8th  day  mitral  and  pulmonic  mumiur  appeared, 
followed  by  a  tricuspid  inurnmr,  and  on  the  10th  these  munnurs 
had  all  vanished.  In  the  other  case  the  doubliDg  of  the  second 
sound  appeared  late  and  was  very  tenacious.  There  was  a  mitral 
murmur  up  to  and  ou  the  23rd  day,  when  the  second  sound  was 
prolonged  over  the  pulmonary  artery.  On  the  next  day  there  ww 
doubling  of  the  second  sound  over  that  artery.  The  second  second  sound 
was  louder  than  the  first — and  this  proved  that  the  later  sound  was  the 
pulmonic,  the  earlier  the  aortic  sound.  In  tliis  instance  the  doubling 
of  the  second  sound,  which  lasted  to  the  00th  day,  disappearing  oo 
the  C9th,  was  due,  I  consider,  to  the  longer  time  occupied  by  the  right 
ventricle  than  the  left  in  emptying  itaelf,  owing  to  the  resistance  to 
the  flow  of  blood  through  the  lungs. 

Pulmonic  Murmin: — Spitbol  \. — A  systolic  murmur  over  the  pul- 
ijionary  artery,  at  the  second  left  space,  was  heard  in  a  considerable 
iminber  of  the  cases  of  endocarditis  with  mitral  murmur.  Tlii^ 
number  amounted  to  one-third  of  the  first  series,  or  seventeen  in  fifty- 
two,  and  to  one-half  of  the  second  series,  or  ten  in  twenty.  Tliia. 
murmur  was  present  also  in  one-thini  of  those  cases  of  endocardit 
affecting  the  left  side  of  the  heart,  in  which  there  was  tricuspid, 
not  mitml,  muimur.  In  more  than  one-half  of  those  cases  the  pulmot 
murmur  appeared  towards  the  close  of  the  attack,  when  all  the  acat 
symptoms  had  gone  by,  when  the  period  of  convalescence  wtf 
approaching  or  established,  when  the  patient  was  pale  and  thin, 
having  lost  a  large  proportion  of  the  red  corpuscles  from  the  bln4«l. 
and  was  weak  from  the  exhausting  nature  of  the  disease.  In  tk  i  r- 
one-half  of  the  remaining  cases  this  murmur  appeared  at  the  nuu'lr 
period,  and  in  one  in  fcair  of  the  whole  number  it  was  audible  sxo 
after  the  admission  of  the  patient. 

Tlie  munuur  ahnost  always  occupied  a  well-defined  limiteil  ixrea 
at  the  edge  of  the  sternum  in  the  second  space,  just  over  the  pulmo- 
nary aitery.  It  never  extended  as  far  as  the  right  edge  of  the  sternum, 
but  it  could  be  heard  very  feebly  in  the  first  space,  and  occasionally 
in  the  third.  When  the  position  of  the  pulmonary  artery  was  umi-:  " 
low,  the  muritmr  moved  downwards,  being  then  heard  sti*ongl\ 
tlie  third  space,  and  feebly  over  the  second  and  fourth  spaces. 

The  pulmonic  nmrmur  rarely  presents  a  smooth  soft  bellows  sound, 
but  is  usually  grave  and  supci-ficial,  witliout  however  being  lai^  in 
character  or  very  loud.  The  murmur  appeared  as  a  peculiar  scmtching 
noise  iu  one-half  of  the  cases,  or  4  out  of  8,  in  which  the  si<ni  appeared 
soon  after  admission,  and  besides  these  in  one  ou  the  8th  and  in  another 
on  the  21st  day.  Tlie  scratching  nature  of  the  sound  when  I  first 
okscrved  it  (I  found  it  noticed  in  one  case  as  early  as  the  year  1852)  wn 
very  puzzling.  It  strongly  suggested  friction  sountL  But  it  dilfi-rvnl 
ill  tliese  respects :  it  was  always  systolic,  being  never  to-and-fro ;  ; 
sure  sometimes  highly  intensified,  but  never  altered  it  in  tone ;  it  <  Im.*^ 
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to  one  spot ;  and  it  gradaally  disappeared  without  passing  into  a  wide- 
spn-nd  doublti  friction  aoniul.  iLs  noiso  was  exactly  like  that  made  by 
Bcnitchiiig  slowly  ami  ;;ently  %vith  a  pin  on  a  deid  table. 

The  Ciiuse  of  the  pulmonic  iiiuiiiiuv  is  exactly  the  same  as  that  of 
the  aortic  "anteiuic"  murmur,  which  is  audible  ouly  during  the  sys- 
tole. It  is  due  to  the  bloud  being  very  thin  and  lessened  iu  quantity, 
uud  projwlled  into  the  vessel  when  its  widJa  are  relaxed,  willi  undue 
force,  by  the  ventricle. 

'  AMien  the  pulmonary  artery  is  ilaccid.  its  contents  have  free  room 
to  vibmte  as  they  move  onwards  in  the  current  oF  the  circulation,  and 
therefore  pulmonic  munnur  is  engendered.  I'htj  pulmonic  murmur 
thus  indicates  that  there  is  relaxation  of  the  pulmonary  artery,  or  u 
condition  the  opposite  to  that  of  tension  uf  tlie  aitoiy.  The  second 
sound  following  the  murnuu'  may  he  loml,  but  it  is  usually  feeble.  It 
is  loud  if,  during  and  towards  the  end  of  the  cuntractio!!  of  the  right 
Ventricle,  the  pulmonary  artery  becomes  leuHe;  its  walls  then  recoil 
■with  force  ujxju  their  contents  and  propel  them  with  equal  prciisure  in 
iwo  directions,  forwards  into  tho  vessels,  and  backwards  upon  the 
JMMuding  pulmunary  artery,  its  sinuses,  and  valve,  where  th« 
^^k-£tream  strikes  with  a  sudden  shock,  tbc  shock  of  the  loud 
Mcoud  souiid.       The  second  sound  i^,  on  the  other  hand,  feeble  if 

the  jSuccid  artery  tioes  not  become   distended    during    the   systole; 

when   tl»e  recoil  of  the  walls  is  therefore  weak,  and  when  the  back- 
e  breaks  with  only  moderate  force  upon  the  roots  ol'  the  artery. 
ence   or  feebleness  of  the  tirst  sound  is  the  opposite  in  char- 
and   cause  to  pulmonic  murmur.     If  the  artery  is  distended 
the  ventricle  begins  to  contract,  the  column   of  blood  moves 
ly  forwards,  the  w^ills  of  the  vessel  and  its  contents  are  not  thrown 
vibration,  and  the  iirst  sound  is  either  absent  or  feeble.     Tlie 

Mtrvme  tension  of  the  pulmonary  artery  thus  induced,  leads,  when 

the  Mood  luis  ceastd  to  enter  it,  to  the  recoil  of  its  walls  with  excessive 

iurce  upon  their  contents,  which  are  ilriven  with  a  strong  back-stioke 
H^hiKk  U}k;u  the  walls,  sinuses,  and  valve  of  the  artery.  When 
H^luog  is  displaced  from  before  the  pulmonary  artery,  thus  distended, 
'  ftia  shiM'k  i.-t  felt  by  the  hand  and  heard  striking  against  the  ear  with 

ftluutl  metallic  sound. 
I^dulonic   murmur,  as  we  have  just  seen,  cume  into  play  most 

(r — ..'Illy  when  the  disease  was  passing  away.  It  was  therefore 
'T  only  once  or  twice,  associated  with  a  mitral  murmur  when 
L^ lis  zenith,  and  uncomplicated  with  other  murmurs.  In  fully  one- 
^Ufof  Uju  Cjises  (1^  in  1^4)  it  accompanied  prolongation  of  tlie  Hi-st 
^Hbd,  or  a  fet* ble  mitral  murmur ;  in  nearly  one-half  of  them  (0)  it 
^Hteared  with  a  conjoint  mitral  and  tricus]tid  murmur;  imd  in  one- 
^^Dtli  with  a  simple  tricuspid  nmrmur,  a  companion  sign  that  was 
^^■tep  present  in  three-fourths  of  the  Cjises.  In  one-fouilh  of  the 
^^^^A  it  was  traced  side  by  side  with  an  ana:mic  murmur  over  the 
^Hl^r  airolid  aiiery  ;  and  thrice  it  was  unaccompiuued  by  any 
^Ktuur.     Xeaily  all  these  instances  point  to  a  stale  in  which  the 
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tension  of  the  pulmonary  vessels  was  either  not  yel  established  ot 
was  passing  away. 

A  pulmonic  miinnnr  was  audible  in  a  lai^e  proportion  (or  o  in  1.*^) 
of  those  caaos  thut  I  have  classed  as  being  probably  affected  wilb 
endocarditis.  In  all  of  these  cases  there  was  prolongation  of  the  first 
sound.  In  three  of  them  it  was  noticed  soon  aft<;r  admission,  and  iu 
the  two  othi^rs  at  u  hite  jicriod  of  tlie  illness. 

A  puUnoiiic  murmur  was  heard  in  a  small  proportion  of  the  cases 
in  which  end(X;;irditis  was  either  threatened  or  only  transient,  anwunt- 
ing  to  7  in  C.*>  of  thu  iirst  series,  and  2  in  22  of  the  second,  or  one- 
tenth  of  the  oases.  In  all  of  these  but  one  it  appeared  at  a  late  penoJ, 
when  the  intensity  of  the  disease  was  passing  away. 

Pulmonic  murmur  is  not  then  a  direct  sign  of  endocarditis  lu 
presence,  however,  in  the  early  period  of  acute  rheumatism  usually 
points  to  endocai'tlitis,  and  to  the  actual  or  approaching  presence  of 
a  mitnil  or  tricuspid  murmur. 

Its  existence  at  a  late  period  in  a  case  of  endocarditis  genenllj 
points  to  relief  in  the  severity  of  the  disease,  to  the  cessation  of  ibe 
inllmiiTiiation  of  the  heart,  to  a  dehnite  removal  of  the  tension  of  \h« 
puhuouiiry  arter}*,  due  to  congestion  in  tlie  lungs,  and  to  the  establish- 
ment, for  a  time,  of  the  opposite  state  of  that  vessel,  its  walls  being 
relaxed  and  the  quantity  ot  its  blood  diminished. 

The  pulmonic  murmur,  then,  while  it  is  a  sign  threatening  io- 
flamtnatiou  of  the  interior  of  the  left  <?ide  of  the  heart  iu  the  early 
stage  of  acute  rbeunuitism,  is  a  sign  of  the  passing  away  of  endocjiniitii 
when  it  appears  hI  a  time  when  that  atVection  has  been  <^tablished. 
Pulmonic  murnmr  never  becomes  permanent  It  generally  diminishes 
rapidly  when  the  patient  leaves  the  bed,  and  gains  colour  and  strength, 
and  iu  tlie  convalescent  patient  it  is  often  inaudilde  when  standing  or 
after  walking,  when  it  may  be  still  heard  if  the  patient  is  lying  dowu. 

I  have  heard  the  imlmouic  murmur  in  several  cases  of  enteric  fever, 
when  it  indicates  the  conditiuri  of  which  I  have  just  spoken,  or 
relaxation  of  the  pulmonary  artery. 

The  pulmonic  nmnnur  usually.  I  believe,  tends  to  booome  \6M 
vibrating  and  more  i'eeble  during  the  progress  of  thesysttde,  when  tha 
artery  is  becoming  less  relaxed,  and  to  die  out  at  the  end  of  the  systole 
when  the  vessel  is  becoming  tense,  and  the  stream  of  blood  is  beii:^ 
gradually  brought  to  a  stand-still. 

Tricuspid  Murinvrin  Ciusen  of  Endocarditis  u>ith  a  Mitral  Murmtsr, 
— I  have  ali-eady  illustrated  this  sign  when  I  described  tricuspid 
murmur  in  cases  of  endocarditis  of  the  left  side  of  the  heart  without 
mitral  murmur.  I  refer  to  that  part  at  pages  463 — 167,  and  shftll 
here  therelbre  only  state  generally  the  conditions  under  which  Uiia 
njurmur  is  found. 

A  tricuspid  murmur  is  not.  as  we  liave  already  seen,  a  sign  of  inBam- 
mation  of  the  right  side  of  the  heart,  and  of  the  tricuspid  valve;  Imt 
of  iiiHamniation  of  the  left  side  of  the  organ  and  of  the  mitrHl  v.ilvo. 
Whttu  th«  Ult  v«utricl«  Li  weakened  hy  thai  iuHani  mation,  it  fiunds 
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Wbss  blood  into  the  vessels  of  the  system,  and  an  undue  amount  of 
Ifclood  tberofoi*e  accumulates  iu  the  vessels  of  the  lungs.  Tlie  pulmo- 
naiy  artery  is  over-filled,  and  the  left  ventricle  is  distended.  The 
*  safety-valve"  function  of  the  tricuspid  valve  is  then  brought  into  play, 
n-^nirgitation  takes  place,  and  by  throwing  a  portion  of  the  blood 
^ckwurds  upon  the  veins  of  the  system,  it  lessens  the  pressure  of 
Bk6  blood  forwanls  upon  tlie  arteries  of  the  lun;^s. 
I  Tricuspid  regurgitation,  then,  while  it  declares  the  presence  of  in- 
laaimatiou  of  the  left  ventricle  and  the  mitral  valve,  relieves  the 
■Dngestion  in  the  lungs,  which  is  oue  of  the  worst  efi'ecLs  of  that 
inflammation. 

A  tricuspid  murmxir  is  present  in  nearly  one-half  of  the  cases  of 
endf*carditis  with  mitral  murmur.  A  tricuspid  murmur  may  pi-ecede 
a  miLnd  murmur,  accompany  it,  alternate  with  it,  or  waken  up  after 
it  has  disapi^eai-od.  A  tricuspid  iimruiur,  then,  is  a  friendly  sign — it 
wanis  you  of  inflammation  ebewljcre,  and  relieves  the  ill  effects  of  that 
iuHammation.   It  is  a  danger  signal ,  and  a  brake,  lessening  the  mischief. 

Aortic  Systolic  Munnnr  [Aiurmic). — A  direct  nortic  murmur  was 
noticed  in  twelve  of  the  seventy  ca.ses  of  endocarditis  with  mitral 
iiiiiimur,  and  there  were  others  in  which  its  presence  was  doubtful. 
Tins  murmur  appeared  in  the  early  period  of  the  dis^2ase  in  eight  of 
the  cases,  and  in  the  later  period  iu  four.  In  three  of  the  patients  in 
wliom  the  nmnnur  apj>e-ared  early,  it  lived  through  the  whole  of  the 
attack  ;  and  in  one  other  of  them,  after  vanishing  for  a  time,  it  again 
appiearetl  wlien  the  jiatient  was  recovering. 

Jq  all  the  cases  Imt  one.  the  aortic  murmur  was  a.ssociated  with 
coajoint  mitral  and  tricuspid  murmurs,  and  in  fidly  one-half  of  them, 
•ercD,  tie  aortic  was  coupled  with  a  pulmonic  murmur,  usually  at  a 
Uzc  pcrio*l  of  the  disease.  These  twin  murmurs,  the  aortic  and  pul- 
monic, are  due  to  the  same  cause,  a  deficieut  supply  of  blood  in  the 
great  arteries,  which  are  therefore  imperfectly  filled.  Their  walla 
are  consequently  flaccid,  and  their  contents  have  free  room  to  vibrate 
aa  they  move  onwards  in  the  cuiTent  of  the  circulation. 

Tlie  direct  aortic  murmur  is  much  less  frequent  tlian  the  puluioiiic 
barxDUr  in  cases  of  mitral  endocarditis.  But  the  aortic  murmur 
Appears  early  in  the  attack  much  more  frequently  iu  proportion  than 
toe  pulmonic  murmur.  The  reason  of  this  would  appear  to  l>e  that 
in  the  early  stage  the  inflamed  left  ventricle  sends  its  blood  with 
ioaafGcient  force  and  volume  into  the  aort^,  and  vibrations  with  their 
consequent  murmur  therefore  ensue.  At  a  later  period,  the  lessened 
Tolame  of  the  blood  circulating  through  the  body,  and  the  diminution 
of  ita  red  particles,  lead  to  the  formation  of  the  murmur. 

Th«  question  is  an  interesting  oue,  and  is  not  easy  to  answer,  why 
Uw  pulmonic  murmur  is  so  much  more  frequent  than  the  aortic  at  tlie 
later  ptTiod  of  the  affection  ?  May  it  not  arise  from  two  influences? 
(I)  Tiie  increased  size  to  which  the  jjulmonary  artery  has  attained 
daring  the  period  of  its  tension,  when  the  disease  was  approaching  to 
Mid  at  its  acme ;   and  (2)  the   greater  relative  influence  that  the 
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diiuinishcd   supply   of  bluod  Ims  upon  the  comparatively  restrict^ 
ai-ea  of  tlie  arteries  of  the  lungs,  wLeu  compared  with  the  much  lai^i 
area  of  those  of  the  body  ? 

Prolongalion  of  the   First   Sound    ocrarrinff   (U    a  late   Pcrwd 
Cases  of  Endocnrditis  icilh  Mitral  Rcgiu'fjitation. — We  have  ulrenJ' 
seeu  that  in  a  coiisidenible  proportion  of  thoae  i*as<is  of  endocanhii 
that  are  admitted  l>eftn'e  the  appearance  of  a  mitral  murmur,  that 
murmur  is  preceded  Uy  prolongation  of  the  lirat  sound. 

Pixjlongation  of  the  hrst  sound  (as  we  have  seeu  at  page  473)  mar 
develop  into  a  trit^ii.spid  m*  niitnil  murmur,  and  wlien  the  murnnir 
fades  away,  it  may  giv\f  place  to  a  renewal  of  the  prolongation  of  the 
Hi*st  sound.  This  was  precisely  what  oocun-ed  in  one  case,  a  patient 
in  whouj,  wlien  adtaiUeil,  the  first  sound  was  prolonjLijed;  on  the  lOtli 
day  a  trieuspid  murnnir  was  audihk^  which  was  replaced  on  tlie  I'Jlh 
by  pruloijgatiou  of  tlie  lirst  sound.  In  another  ease  the  sounds  wcw 
at  fust  healthy,  hut  the  first  sound  was  prolonged  at  the  a}.K?x  on 
the  4th  day,  a  tricuspid  murmur  ai^peared  on  the  (»th,  which  yidded 
on  tlio  tttli  to  ])rohiiigati(jn  of  tlie  tirst  sound  over  tlie  ri^ht  vejilricle, 
and  v\x  the  48tli  day  the  sounds  were  again  liealthy.  In  tiv«  cfiaes 
witii  mitral  nnirniur  a  similar  cltain  of  transfornnxtions  took  plactt 
In  one  of  these  a  mitrnl  murmur,  which  appeared  on  the  5th  diiy, 
superseded  ]  rolongatiun  of  the  Hrst  sound  at  the  apex  ;  tliat  murmur 
beaime  weaker  on  the  10th,  and  was  joined  on  the  ll2tU  by  tlirw 
othtir  grave  feeble  murmurs,  a  tricuspitl,  a  pulmonic  anil  an  aortic 
On  tliat  day  the  lunriuur.s  were  audible  when  the  patient  lay  down 
— bui  they  passed  into  |>rolougalion  of  the  tirst  sound  whcri  lie  5li)<jd 
up — and  on  tiiB  I'OLh  day  that  pmlongalion  w;is  only  audible  when  he 
lay  down,  the  sounds  being  healthy  when  he  stood  up ;  owia^ 
evidently  to  the  greater  amount  of  blood  that  was  then  deman 
by  tlie  body  and  llie  Inug.-;,  and  was  coiisetpitntly  snjjplied  to 
aorta  and  pulmonary  artery. 

In  *'i  few  of  the  patients  the  murmur  during  tlie  illness  yielded 
a  time  to  prolongation  of  the  first  sound,  and  tlit^n  reappfaretl.     Oue 
case,  a  female  paiiful,  was  a  notable  instance  of  the  variety  of  ira; 
formation  sounds  that  may  oe^ur  in  this  disease.    AVheu  admitted, 
presented  a  mitral  or  tricuspid  nmrmur;  on  the  3rd  day  the  fi 
sound  was  prolonged,  and  on  the  6tii  the  sounds  were  natural 
on  the  evening  of  that  day  a  mitral  murmur  set  in  which  n-main 
for  several  days,  being  joined  by  other  murmurs.     On  the   14th  tb 
liad  vanislied,  the  first  sound  being  prolonged.     On  the  Uitb  a  lTicu:>piJ 
murmur  appeared,  wliich  was  exchanged  for  a  mitral  tnurmur  ou 
L*7th,  winch  from  that  date  became  permanently  astablisbed. 

In  many  instiincus  the  position  of  the  j»rolongation  of  the  first  a< 
is  not  specified,  but  when  it  is,  the  situ  itiou  ol  the  murmur  as  a 
corresponded  with  that  of  the  ])roIongation  of  the  first  sound  out 
which  it  gi-ow  and  into  which  it  faded — both  being  i>resent  at  t 
•ipex  whi^u  the  murmur  was  mitral,  and  over  the  right  ventricle  wh 
it  wa5  trit;u.-;jtid. 
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The  i>a.waf:e  from  niiirmur  to  prolnnfjatiop  and  tlie  reverse  was  often 
very  gradnnl :  they  often  eacli  j^lided  i[iHensil)ly  into  tlic  other.  The 
jimlonfjntion  was  often  niumiurh'ke  in  chnractiT,  and  Lhe  miinniir  wna 
,  oi'ien  so  obscurt*  as  to  Ito  quite  iis  fitly  ranked  with  ]>rijlonf;ation. 
^Kln  stn'iTJil  of  the  patients,  prolonp;ation  of  tlie  first  sound  over  one 
P^lBtricle  was  accompanied  liy  a  murmur  over  the  other.  Tlius  in 
three  cases  a  tricuspid  luumnir  was  associated  with  ])roiongii(ion  of  the 
lirftt  sound  at  tlie  aj>ex  ;  und  iu  anotlier  instance  a  mitral  iimmmr  was 
coupled  with  prolonfjation  over  the  rijTjht  vonlriole.  One  case  is  an 
example  of  hnlh  kinds  in  succession.  At  the  time  of  adinis-sion,  when 
the  patient  was  very  ill,  the  sounds  were  loud,  the  first  liein^r  sharp. 
YvMUi  the  2nd  day  to  the  7th  there  was  a  tncus])id  murnuir  with  j)ro- 
lowgation  of  the  tirst  sound  at  the  a]>ex  ;  an-l  on  the  21st  there  was  a 
double  exchange,  a  mitral  mnntiur  hein^'  joined  by  prolonjijation  of  tlie 
first  Mjutid  over  the  right  ventricle.  8<jnietiiuc3  tliere  was  a  douVile 
proli>nf:ation  of  the  fir.^t  sound,  at  the  apex,  and  over  the  ri^ht  ventricle. 
as  occtirn-d  in  four  cases.  I  have  notit'cd  this  enuplinrj  of  the  sign  only 
in  <'a?rs  obser%'ed  at  a  later  period,  and  I  am  certain  that  it  occurs  much 
more  frequently  than  my  earlier  notes  would  indicate.  In  a  lai-ge  pro- 
portion of  the  cases  the  murmur  passed  into  j>rolongaticn  of  t!ie  tirst 
sound  towards  the  period  of  convalescence.  This  was  noticed  in  six  of 
the  thirteen  eases  nf  endocarditis  with  tricuspid  murmur;  in  sixteen  of 
llic  forty-one  cases  of  endocarditis  with  mitml  murmur  of  the  tirnt 
•erirs,  in  one  of  which  tlmt  si*:rn  ^ave  ]dace  finally  to  a  peimaneut 
pal  niurniur;  and  iu  twelve  of  the  tM-enty  of  the  same  class  of  the 
»d  aeries. 

►Inn«»ation  of  the  first  sound  is  the  first  whisper  of  an  approaching 

lur,  the  Inst  of  a  departiiij^one.     It  is  a  sign  of  cominj:;  danger,  and 

isually  lietitkcns,  towards  tlie  conclusion,  a  favoui-able  issue. 

[rrolnuization  of  the  Hrst  sound,  or  an  obscure  murmur,  washeai*d  in 

•n  of  the  seventy-nine  eases  of  the  first  series,  and  in  none  of  the 

rteen  cases  of  the  second  series  that  were  classed  as  having  hud  no 

irditip. 
L)f  thofie  patients  in  whom  endocarditis  was  threatened  or  prolmble, 
tirxt  jsnund   was  prolnnfjed,  or  there  was  a  doubtful  murmur,  in 
ty-three  of  the  seventy-six  cases  of  the  first  series,  and  ei^^hteen  of 
twenty-six  of  the  second  series.     In  mon>  than  one-half  of  the 
thuB  affected  there  was  ^reat  •jeneral  illness  (35  in  61),  and  of 
in  fifteen  iliere  was  pain  iu  the  rcf^ion  of  the  heart-. 
^e  must  look  then  ujtrm  jtndonjiotiou  of  the  first  sfmnd  as  a  sipn 
Mtuttl.  or  ]irobal'le,  or  threateneth  intlamnmtion   of    the    heart; 
*ther  wf*  regard  it«  presence  in  those  cases  of  pmnounccd   cndo- 
'iitifi  with  ft  mitral  nr  a  tricuspid  murmur,  or  in  those  of  probable 
Uut'alened  cndocanlitis,  in  which  the  murmur  was  not  declared. 


le  durntion,  the  degree,  and  the  progress  of  endocarditis  is  not 

be  rvHtinnit^l  by  Ihe  presence  of  a  mitral  mnrnnir  alone,  but  by 

effect*  aIao  oI  the  inHaumiation  uj>on  the  IkmIv,  the  lungs,  and 


494 


A  SYSTEM  OF  MEDICINE. 


the  heart.     The  face  is  auxioiw  and  dusky ;  there  is  sometimes  pain^H 
in  the  heart ;  the  breatliing  is  tjuickeiied  and  oppressed  ;  the  impals^H 
oC  the  left  ventricle  is  weak,  Avhile  that  of  the  riglil  is  unduly  slronj; ;" 
the  uircuhition  through  the  hiogs  is  impeded;  the  pulmouciry  oriery 
is  distended,  its  lirst  sound  is  silent  or  feeble,  and  it3  second  is  accen- 
tuated ;  a  tricuspid  munuur  is  often  present,  sometimes  alone,  some- 
times conjointly  with  a  mitral  nnn'nnn*;  prolongation  of  the  fin^tsouDd 
precedes  and  follows  the  mitral  and  tricuspid  mumiurs ;  and  ansemio     j 
nmrmurs  are  often  heard  both  over  tlie  puhnonary  artery  and  tlic  aort«, 
during  the  early  and  also  the  late  period  of  the  disease,  but  rarely 
during  its  acme ;  the  pulmonic  murmur  being  more  frequent  at  the 
period  of  convalescence,  the  aortic  murmur  during  the  early  stage  of 
the  disease. 


III.  Cases  of  Rhkumatic  Endocarditis  with  Aortic  Regurcuatioh. 
(1)  Not  Accompanied  by  Mitkal   Murmcr.     (2)  Accoupahieo 

BV   AIlTRAL   liliUUUGlTATlON. 

Stfmbol  ^. 

(1)  Aortic  Eeffiirffitation^  not  accompanied  hf  Mitral  Regurgitaiw^ 
— Incomi)etence  of  the  aortic  valve  is  much  less  frequent  in  rheu- 
matic endocarditis  than  incompetence  of  the  mitral  valve.  Tliere  ! 
■was  a  diastoUc  aortic  murmur  not  aecompanie<l  by  a  mitral  murniar 
iu  ten;  and  theru  was  a  mitnd  murmur  without  a  diastolic  munniir 
in  fifty  of  the  first  series  of  cases — while  there  was  mitral  regui;ji- 
tation  in  twenty,  and  aortic  regurgitation  in  none  of  the  later  scne^ 
of  cases.  This  brings  up  the  cases  of  mitral  in  relation  to  aortic 
regurgitation  to  the  prop<»rtiou  of  seventy  of  the  former  to  ten  of  the 
latter,  liesides  these,  eight  of  the  first  series  and  one  of  the  second 
presented  botli  mitral  and  aortic  incompetence.  This  makes  the  t»ii  d 
number  of  ca.sGs  in  which  there  was  aortic  regurgitation  eighteen,  mi'l 
the  lutal  nuiiiV»er  in  which  there  was  mitral  regurgitation  seventy-nme. 

In  more  than  one-half  of  the  cases  of  endocarditis  with  aortic 
regurgitation,  there  was  no  mitral  murmur  (10  in  18)i  The  mind 
naturally  infci*s  that  in  these  patients  the  intlammution  was  limited 
to  the  aortic  valve,  and  did  not  extend  to  the  milrd.  The  cloea 
examination  of  the  cases,  however,  leads  I  consider  to  the  conclusion 
that  in  all  of  them  there  w^us  intlaminatiou  of  both  the  mitral  and  the 
aortic  vfllves. 

A  mitral  murmur  appeared  in  one  of  the  ten  c^se^  for  a  singld 
day  and  was  not  again  heard.     That  was  the  only  case  iu  which  tLi.-*, 
the  centml  and  immediate  sign  of  mitral  endocarditis,  was  noticed.    l^H 
the  others,  liowcver,  the  more  important  secondary  signs  of  iutlamm^l 
tiDU  of  the  interior  of  the  left  ventricle  were  pivseat. 

In  five  of  the  cases  a  tricuspid  murmur  was  audible  over  the  t\\ 
ventricle.  In  three  of  these  that  murmur  was  heard  before  the  mm 
of  aortic  regurgitation  came  into  piny ;  in  one,  the  two  mnnnurp 
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present  on  tLe  day  of  admission;  ami  in  the  fifth  case,  tlie  tricuspid 
murmur  appeui*ed  a  week  later  than  the  aortic,  but  the  aortic  murmur 
uas  ]irece»ied  by  proiongation  of  the  first  sound,  which  was  present 
on  tlie  day  of  admission. 

Tiie  tirst  sound  was  prolonged  over  one  or  both  of  the  ventricles  in 
six  of  the  oises ;  in  three  of  which  there  was,  and  in  three  there  was 
not  a  tncuspid  murmur.  Iti  two  of  the  tlu'c^  in  which  there  was  no 
tricuspid  murmur,  prolongation  of  the  first  sound  preceded  the  aortic 
usurtuur. 

Thus  eight  of  the  ten  cases  of  endocarditis  with  aortic  incom- 
nee,  without  mitral  murmur,  pi'esented  either  a  tricuspid  murumr, 
prolon<;ataon  of  tlie  first  s<jund  over  the  ventricles,  or  Iwith 
signs.  In  six  of  them,  one  or  otlier  of  those  signs  preceded  the 
appearance  of  the  aortic  incompetence;  in  one  other  the  patient  came 
iu  Willi  botli  aortic  and  tricuspid  regurgitation  nuirmurs;  aud  in  the 
reuiuinin;^  one  only  did  the  aortic  murmur  precede  by  three  days  the 
proJun;^ation  of  the  first  sound.  The  ninth  case  was  admitted  with 
ic  regurgitation,   and   he   suffered   trom   pain   in    the  region   of 

e  hearts 

The  tenth  cjise,  a  female  patient,  was  an  anomalous  and  doubtful 
one.  She  was  very  ill  M'hen  admitted,  when  she  had  pain  in  the  left 
•ide,  and  the  souijds  of  her  heart  were  rough.  On  the  12th  day  a 
©oft  double  murmur  was  audible  in  the  second  left  space  which  was 
probably  due  to  aortic  incompetence. 

(2)  CftJtcx  of  Rheumatic  Endocarditis  with  Aortic  Eeffurtjitation  ac- 
\jiunu'd  by  Mitral  Megnnjitation. — In  eiglit  caso3  mitral  and  aortic 
inii>etencc  were  combined,  and  iu  six  of  these  the  mitral  munuur 
preceded  the  aortic.  Both  murmurs  wxre  present  on  admission  in 
wic  of  the  two  remaining  cases,  and  they  appeared  together  in  llie 
oih»!-r  one  on  the  seventh  day  after  admission. 

TlH-se  illustrations,  and  the  considerations  that  I  have  just  advanced, 
ftpjKiaf  to  me  (o  render  it  conclusive,  tlmt  the  inflauimation  always 
commences  in  the  interior  of  the  left  cavities,  att'ecling  primarily  the, 
niiiral  valve ;  and  that  it  extends  at  a  later  period,  and  in  a  limited 
iium>)cr  of  cases  to  the  aortic  viUve. 

Tl)m»  fact-s  lead  us  to  exj>ect  tliat  in  cases  of  endocarditis  the  aortic 

liijwtiilic  murmur  appears  at  a  hiter  period  than  the  mitral  murmur. 

1  ly  of  the  cajaes  was  the  aortic  murmur  heard  on  the  day  of 

1      One  of    these    had   been  ill   a  week,  and  that  was  the 

■'>t   date   of   the   appearance  of  the  murmur.     In  three  of  the 

ij^'ivjntjj  the  aortic  murmur  appeared  from  the  7th  to  the  10th  days, 

inone-fourtli  of  ihera  (5)  from  the  lOtJi  tx»  the  15th  days,  and  in  more 

tUa  one-half  (10)  fnujt  the  22nd  to  the  88th  days,  after  the  beginning 

.of  the  attack  of  acute  rheumatism. 

m^  We  have  seen  that  aortic  regur;^itatian  is  preceded  with  rare  excep- 

Wkt»  by    a  mitral  or  tricuspid  murmur,  or  a  prolonged  firet  soumL 

i|*er  the   ventricle,    or  in  other   wonls  by  evidence,  immedialv  or 
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secondary,  of  inflHmiiiation  of  the  left  cavities  of  the  lienrt  and  li; 
mitrnl  vnlvc. 

In  1)  small  j)riP|iorti(ui  nf  ilu^  casep,  amountinj;  to  three  in  eijilUeen 
the  niunnur  oi  aortic  regurgitation  was  i»rLce<lt^d  ^^y  jtniiongalicn  of 
tlie  second  sonnd  over  the  ani'ta  or  the  carotid  artery.  This  prolonpi- 
tinn  of  the  seeond  .sound  over  tlie  aorta  before  tlie  appearance  of  tlie 
aortic  diastolic  niurnmr,  Las  evidently  tlie  same  relation  to  iJist 
ninnnnr,  tliat  prolongation  of  the  first  sound  has  to  a  mitnil  or  tricns- 
pid  nuirnuir.  It  is  a  transition  sound,  and  is  the  innnediate  heniM  nf 
the  eoniing  conijilete  innniiur  nf  regurgitation. 

All  anieniic  systolic  aortic  niurnmr  sometimes  precedes  llie  appeiip 
ance  of  the  diastolie  munnur  made  hy  aortic  regm'gitation  ;  Ui\ 
it  more  often  comes  nt  the  same  time  or  later,  when  the  two  soiuidi 
combine  to  form  a  tnie  double  ninrmnr.  This  double  munnnr  vas 
present  in  eleven  of  Die  eighteen  cases  of  endocaiditis  with  ai»ftic 
regurgitiUinn,  in  four  of  M'liich  tlic  f-ystfflic  iniinnnr  M'ns  audiblr 
brfon;  the  <lia.stnlic  nnirnnii-,  in  five  1hey  appeared  together,  and  in 
iwci  the  lnUor  niniinnr  canu'  lirst  int-o  ph\v. 

I'Ijc  situation  (if  (lie  aortic  diastolic  ninnnur  of  endocardilij*  i« 
ruled  by  the  jiosition  of  the  aperture  of  the  norUi.  and  the  direction  of 
the  hack  cnnent  flowing  through  it  into  the  h'ft  ventricle. 

Tlie  murmur  is  more  loud  and  intense  to  tlie  U-fi  of  the  middlft 
t>f  tlie  steninni,  ju-^t  over  the  root  of  the  aorta,  than  elsewhei-e.    1 
takes  there  a  direction  downwards  and  to  the  left,  and  is  audibly  14| 
the  left  of  the  lower  tlirce-lillbs  of  the  sternum,  becoming  feebliT 
it  descends,  and   is  last  upually   before  it  reache^s  the   limit  of 
lower  end  ol"  the  sternum.     The  murmur  was  heard  also  in  Hve  i 
as  high  as  the  lower  end  of  the  nuiunhrium,  and  indeed  over 
]»ortion  of  the  sternum.     In  rare  cases  it  is  audible  at  the  apex. 

In  my  cases  of  endocarditis  with  aortJc  I'egurgitation,  the  most  fi 
(jiunit  position  of  tlu*  niurmnr  was  to  the  left  nf  the  lower  port  ion  of 
sternunj,  a  space  tliat  extended  from  the  middle  of  the  sternum  to 
lower  end,  and  from  the  third  left  costal  cartilage  to  the  sixth ;  a 
that    is    immediately  in  front  of  the   right  ventricle,  where   it 
tleuudeil  of  lung.     The  nnirnmr  was  amliide  over  tliisspnee  in  thirteen 
o\  the  eighteen  ca*-es.       In  four  others  it  was  Inmrd  at  or  l^>  tb 
of  the  miH-stemnm,  a  position  that  ii<  included  in  the  space  li*:' 
being  to   the   left  of  the  lower  sternum,  and  which  is,  therefore,  the 
position  at  which  the  aortic  dinstolic  murmur  of  endocarditis  is  heard 
most  fi-etjuently  and  with  the  greatest  intensity. 

In  two  of  the  cases  the  murmnr  was  auclible  just  below,  and  in  one 
of  these  over  the  manubrium.  In  none  of  them  is  it  stat«-d  that  the 
murmur  was  heard  to  the  right  of  the  up|>or  portion  of  the  sternum, 
a  position  in  which  the  direct  aortic  murnmr  was  audible  in  five 
of  the  cases.  In  the  exce])tional  and  doubtful  case,  the  double 
murmur  was  restricted  to  the  left  seconil  space.  There  was  fen'»'"'v 
no  R'gurgit4»tioii  in  that  case  from  the  pidmonary  artery  into  the 
ventricle,  rtnd  we  nre  thci-efoiv,  I  think,  entitled  to  c<m?ifier  thai  k 
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like  tlie  olliors.  n  case  of  aortic  endocarditis,  witli  regurgitation. 
In  a  patient  under  my  care  in  St.  Mary's  Hospital  an  exquisite 
musical  plaintive  diastolic  niununr  sprang  up  nt  a  late  period  just 
over  and  IxjKiw  llic  lower  potlion  of  tlie  nianuhrium,  nud  over  the 
pulmonary  :ut<M-v  in  tlie  h(.m.mih1  s]iuc(.*,  and  w«s  limited  to  that  i-egion. 
In  lliis  rase  tho  position  of  tlm  heart  was  hij^h  and  tlie  murmur  wii-s 
bcanl  over  a  con-fspouiUii^ly  lu«jli  ami  limiU'd  area. 

four,  and  iu  lour  only,  ol  the  cases  the  diastolic  muniiur  was 

at  the  apex. 

hen  we  consider  thnt  the  current  of  bloo<l  flows  from  tlie  aorla 

k  into  the  left  ventricle,  it  seenis  niitiiral  to  cx[>oct  tliat  tlic  murmur 

rtif  re^iniyitation  shouhl  he  heard  nvpr  the  left  ventricle,  into  whicii 

sireani  of  hlood  falls;  nud  nut  over  ihu  ri;^dit  ventricle,  which,  with 

doulde  wall  and  its  lull  contents,  is  interposed  l^eiween  the  stream 

turn-hldod  and  the  ear.     ISiit  the  fact  is  the  reverse  of  this.     The 

ur  is  always  hcanl  in  front  of  the  heart,  over  tlie  rij^ht  ventricle, 

rarely  over  the  left  ventricle,  to  the  left  of  tlte  sejituni. 

fter  a  little  retloction.  the  reason  of  this  curious  deviation  of  the 

tion  iif  the  sound  ln'coiiit's  apparent. 

^Yl»cn  the  aortic  valve  is  incompcleiit,  two  streams  pour  ^ide  by 

into  the  left  ventricle.     One  of  these  couhjs  down,  in  a  larjje 

ume  of  hlood,  inni\  the  left  auricle,  throu*;h  the  niiiral  i^rifice,  into 

ibi.*  left  ventricle ;  and  this  lar;;e  livinj:;  stream  of  hlond  occupies  and 

completely  tills  the  whole  of  the  otUer  portioti  of  that  eavity,  whielj 

i<  (hp  part   that  is  in  contact  with   the   walls  of  the  chest  at  and 

i  the  septum,  and  at  the  apex.     Tlie  other  stream  is  that  of 

itation  from  the  aorta.    It  is  a  small  and  an  active  stream  which 

downwards  into  the  innermost  portion  of  the  cavity,  or  that 

a  of  it  which  lies  inimediately  behind  the  rij^ht  ventricle.    The 

living  stream  of  blood   thnt  ]>ours  down  from  the  left  nuriclc 

!•'  (uiter  part  of  the  left  ventricle,  thn»uj:;h   the  mitral  orifice. 

'  \\  the  inner,  deej»er,  and  finer  current   tlowiii^  back  from  the 

Mito  the  left  cavity,  and  so  silences  it.     Tliis  nuswci^  tlie  ques- 

v\hy  do  you  not  licar  the  nuirnmr  of  aortic  regurgitation  at  the 

and  over  the  left  ventricle  ?    The  answer,  liowever,  to  the  second 

ion  is  still  to  seek,  why  do  we   hear  that  murmur  throuj,di   the 

lit  ventricle,  vith  its  double  walls,  and  its  lai*)j;e  vobnne  of  blixwl 

ing  frwly  through  the  tricuspid  oHHce  ?     When  thinlsiniT  out  the 

wer  to  this  (jucsliitn,  we  must  steadily  come  back  upon  the  facts  as 

the  [Mi5iti<}n  of   the  aortic  orilice,  the  natnixi  of  that  part  of  the 

tricle  inimediately  in  front  of  the  aortic  aperture,  the  direction  of 

tvturn-curi'ent  of  blood  into  the  rij^ht  ventricle,  the  point  of  the 

le»t  intensity  of  the  murmur,  and  the  bearing  of  the  fading  away 

the  mnn?iur. 

•ortic  valvfi  lirs  iM'liind  tlie  middle  of  the  sternum,  at  its  left 

fwnt  of  it  is  the  conus  arteriosus,  M'hich  is  the  shallowest 

the  ri;;ht  ventricle,  its  cavity  being  there  wider  than  it  is  deep, 

posterior  wall  bein**  there  j^ushed  lorwaitis  by  the  left  ventricle 


498 


A  SYSTEM  OF  MKVWiyE. 


in, 


and  the  root  of  the  aortn  and  the  aortic  orifice  through  which  this 
back-current  flows  ;  the  walls  ol'  the  crtinis  arteriosus  are  here  thin 
especially  the  front  wall ;  the  blnoil  cmitained  in  this  part  of  the  rigi 
ventricle  is  not  iu  lively  motion  clurin^'  the  diastole,  for  it  is  aho 
the  current  of  blood  froni  the  right  auricle  into  the  right  ventricla 
and  that  current  poum  across  from  right  to  left,  low  down  into  ti 
larger,  deeper,  and  lower  portion  of  the  veuLricle  behind  the  lovrtT 
part  of  the  sternum  and  upper  part  of  the  ensifomi  cartilage.  Th*? 
murmur  rapidly  loses  loudness  and  intensity  as  it  approaches  the 
lower  part  of  the  sternum  in  front  of  the  tricuspid  current,  and  it  is 
lost  before  we  reach  tlie  to]j  of  the  cnsifoiin  cartihige. 

We  now  see  that  the  murmur  of  aortic  regurgitation  has  a  shorter 
way  to  travel,  and  passes  through  a  less  troubled  blood,  by  p.is^in-,' 
straight  through  the  arterial  cone  of  the  right  ventricle,  imme«li  iwl^ 
in  front  of  the  aortic  aperture  ;  than  it  would  if  it  were  to  force  its 
way  tlirough  tlin*  ];u;;e  and  deep  living  curruut  of  blood  tliat  fiows  from 
the  left  auricle,  through  the  mitral  oritice,  into  the  left  ventricle,  and 
that  completely  occupies  the  body  and  outer  or  left  side  of  that  cavity, 
where  it  presents  itself  at  and  beyond  tlie  septum  and  at  the  apex. 

When  active  endticarditis  passes  away  and  leaves  the  aortic  val« 
permanently  incompetent,  the  murmur  becomes  more  intense,  and  its 
area  more  L'xteiisive.  The  diastolic  murmur  rnay  then  be  present  over 
the  whole  length  of  the  stornuni.  extending  to  the  right  of  that  bone 
at  its  upper  portion;  and  slightly  to  the  right,  and  to  a  great  extent 
to  the  left  of  that  bone  at  its  lower  portion ;  the  area  of  the  murmiu 
sonietimea  extending  as  far  outwards  as  the  region  of  the  apex  of  the 
heart. 

The  murmur  of  nortio  regurgitation  in  cases  of  endocarditis  is 
usually  soft,  smoijth.  and  like  a  bellows  sound.  SoinetLiues  it  i» 
musical,  the  note  being  fine  and  plaintive,  limited  in  area  to  the 
middle  of  the  sternum,  or  a  little  above  that  point,  not  penetr 
and  eai^ily  obacunui  by  the  other  sounds  of  the  heart,  and  by  rc.^;  ::- 
tion.  It  was  thus  in  one  case — a  very  pale  woman  aged  49.  On  her 
admission  she  presented  tricuspid,  carotid,  and  loud  mitral  syaloUc 
murnmrs,  and  a  musical  diastolic  murmur  over  the  middle  of  the 
Bternum.  On  the  fourth  day  she  was  better,  and  all  the  munnura 
were  less  marked ;  and  on  the  sixth  they  were  gone.  Next  day  there 
was  an  oljscure  musical  diastolic  munnur,  which  also  disappeaml  in  a 
lew  days.  In  one  case,  on  the  lOlst  day  after  admission  there  was  a 
double  musical  innrmur  to  the  left  of  the  lower  sternum.  In  ajiother 
case,  already  alluded  to,  an  exquisite  musical  murmur  appeared  just 
below  the  luaiiuUrium,  extended  to  the  left  during  the  time  of  c^n- 
vaiascenoe,  was  limited  in  area,  and  disappeared  in  about  a  week. 

In  another  patient,  a  man,  who  came  in  with  a  mitral  murmur, 
which  established  itself,  a  distinct  double  murmur  appeared  for  the 
first  time  on  the  *Jyth  day.  Six  days  later  the  diastolic  lunrmur 
appeared  as  a  long  whistle,  but  it  resumed  its  usual  cliaracter  on  the 
following  day.     One  other  patient  rimt   presented  a  jieculiar  musical 
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duutolic  murmur  was  a  ■woman,  aged  40,  ill  with  acute  rheumatism  for 
four  days,  who  came  in  with  ft  faint  hlowing  liicuspiil  murmur,  which 
went  oil  tlic  third  day,  when  slie  ha<l  pain  in  tlie  hpart.  On  thelfnth  she 
W118  bett^T  in  every  respect,  liuta  peeuliardiustolic  munnur  appeared  to 
the  left  of  the  lower  sternum,  like  the  twauf^  of  a  liarp-string,  wlncli  was 
Btill  nn<iihle  next  day  ;  but  thin  was  soon  leplaeed  by  an  ortHnary  short 
diastolic  mTinnur  to  the  left  of  the  niid-stGrnniu,  which  ceased  after  a 
^Mi  days,  when  IjoIIi  sounds  were  a  little  prolonged.  Dr.  Hroadbent 
l^erved  this  case  with  me. 

^■n  another  patient,  a  man  affected  with  acute  rheumatism  and 
^■o-perioarditis,  a  loud,  grave  nmsical  niuruuir  spran^;  up  in  the 
^Bne  of  the  illness,  a  vibratiuir  murmur,  with  a  pt^rcuplible  thrill  over 
HB  aorta,  in  the  second  right  spuce,  where  tliu  murmur  was  most 
intense  ;  but  the  sound  was  heard  to  a  gi-eat  e.xtent  over  and  even 
iw  the  chest.  Tliis  murmur  became  established, 
the  remaining  cases  (14),  in  nearly  one-half  (*i)  the  nnirmur  was 
or  like  a  bellow^i  sound,  and  this  wa^  undoubtedly  its  predomi- 
it  character  in  the  rest,  although  in  them  the  precise  nature  of 
murmur  is  not  stated. 

about  one-half  of  the  cases  of  rheumatic  endocarditis  with  aortic 

irgitation,  the  murnmr  disappeared  when  the  patients  were  under 

jrvation  ;  whUe  in  the  greater  prnportiou  of  tlu' remaining  lialf,  the 

mr  became  fi.xed,  being  associated  with  established  mitral  regur- 

ition  in  two-thirds  of  those  cases. 

[t  was  interesting  and  a  soui-ce  of  anxiety  to  watch  the  progress  of 

murmur,  dwindling  and  disappearing  in  the  former  set  of  cases, 

ripening  into  pemmnent  valvular  disease  in  the  latter  set. 

^e  have  already  seen  that  the  tine  nuisical  diastolic  murmurs  with 

lited  area  disappeared,  while  the  louder  ones  of  that  class  l:)ecame 

ihlislied. 

■he  character  of  the  early  murmur  of  aortic  regurgitation  gave 

ground  for  foreseeing  wbether  tlie  incompetence  would  be  |>er- 

it  or  transient.     Thus  in  three,  if  not  ftmr,  instances,  a  diastolic 

lur,  obscure,  faint,  feeble  or  confused  at  tirst^  ripeued  later  into 

^tablished  aortic  valve  disease. 

le  history  of  the  murmur,  its  development  or  decay,  the  widening 

or  contraction  of  its  area,  and  the  presence  or  absence,  tlie  increase 

diminution    of    the    characteristic    signs    of  aortic   regurgitation 

)dant  upon  the  murmur;  give  more  information  as  to  the  actual 

progress,  and  probable  future  of  the  patient   than  the  exact 

Iter  of  the  murmur  on  any  particular  day. 

statement  of  the  duration  of  the  murmur,  and  of  the  attendant 

iry  signs  in  the  cases  in  which  the  valve  completely  regained 

fanction  ;  and  a  brief  recital  of  the  leading  points  in  one  or  two  of 

casea  that  ended  by  producing  aortic  valve  disease,  will  illustrate 

tically  the  probable  future  prospect    of   the   att'ection  in  these 

it  cMes. 

diiutolic  murmur  was  short-lived  in  all  but  three  of  those  cases 
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that  ende*l  in  restoration  nf  tlie  function  of  tlie  valve,  its  duratinft^ 
bein^  from  one  t/>  eiglit  days.  In  the  three  others  the  inunnnr,  wliich 
diniinislicd  stondily  in  loudness,  or  souictinics  rctuittiHl,  lasted  frum 
fifteen  tn  fifty  (htys. 

We  shall  ho  the  liotter  able  to  understand  the  extent  to  which  t!i»^* 
casps  depnrt  from  healt.li,  and  approach  to  disease,  of  the  noriic  val^e 
with  rofjnrgitation,  hy  rapidly  reviewing  the  chnracteristic  siLins  of  the 
estaliljsheci  disease,  so  as  to  obtain  a  standard  of  conipari.sou. 

The  clmracteristic  signs  of  permanent  aortic  regni^gitation  are— 
enlarrrenicnt  of  the  left  ventricle,  fulness  over  that  ventriole.  and 
uiniiie  force  of  the  a]>ex-bpat,  which  extends  beyond  and  below  the  lift 
nipi^le  ;  strong  visihle  pulsation  of  the  carotid  arteries;  8ud<len  liant- 
inering  stroke  and  collap-ie  of  the  ]>ulse,  especially  when  the  arm  i« 
raised,  when  the  pulse  is  visihle,  and  is  audible  with  a  loud  shock  thnt 
gradually  lessens  and  disappeai*s  wlien  tiie  nrn\  is  lowered  ben»viih 
the  Itivel  of  the  heart;  diastolic  bellows  nuirnnir  over  the  wlK»le 
rttfrnuin.  its  mnxiniutu  intensity  being  to  the  left  of  the  midille  ol"  tlie 
bone;  the  nuinnuv  extending  to  its  left  at  the  lower  portion  of  ilie 
slcnniiii,  luMonnug  more  fr-elMe  downwards,  and  to  its  right  al  llic 
n]"per  porLion  becoiniu'^  more  feeble  upwards;  a  direct  aortic  munimr, 
generally  audible  over  the  nianubnum,  and  to  its  right,  wliere  ihew  is* 
true  donlile  aortic  murmnr;  and  a  grave  vii>i*ating  systolic  inunnnr 
in  tlie  iifielc,  over  the  visihly  ]iul?;at)ng  carotid  artery,  which  is  nol 
fulhiweii  either  by  a  second  snund  or  a  diastolic  murmur. 

When   tl\e  imtient   sits   np,  the   extent  of  regurgitation  and  tl 
crdiapse  of  tlie  artery  increases  ;  and  as  n  consequence,  the  diastnlift] 
murmur  often  becomes  louder  atid  more  intense  and  exteTisive  over 
proper  region;  and  the  syst'dic  murmur  becomes  more  grave  over 
aorta  and  caroti<l  arteiy,  or  is  replaced  there  by  a  local  and  sndd< 
shock  Avhen  the  regurgitation  is  very  great  so  as  to  empty  the  a5.ce«<U] 
aorta  during  the  diastole,  the  shock  l>eing  occasioned  by  the  14( 
with  which  the  ailvancing  rx)lumn  of  bli>od  is  impelled  by  the  si 
of  llie  left  ventricle  upon  the  walls  of  the  empty  aorta  and  cai 
artery. 

If  the  incompetence  of  the  aort-ic  valve  is  caused  by  great  cnlai 
meat  of  the  aperture  of  the  aorta,  owing  to  dilatation  of  the  ves 
from  atheroma,  the  artery  extends  to  the  riglit  of  the  up]>er  stcnin 
disphu-ing  llie  lung,  and  may  present  there  a  thrill  and  a  loud  vibnitii 
musical  munuur,  heard,  perhaps,  at  some  distance  from  the  surfai 
jmd  exteufhng  over  the  whole  clicst,  front  and  buck,  the  neck, 
even  the  abdomen. 

My  cases  of  endocarditis  with  aortic  regurgitation  ending  in  coi 
plete  restoration  of  the  valve,  presented,  with  the  exc 
the  double  murmur,  to  a  veiy  slight  dej^^rce  the  character 
of  disease  with  incompetence  of  the  aortic  valves.  The  tbitMuj 
murmur  was  present  at  the  mid-sternum,  and  a  little  higher.  a\ 
extended  downwards,  and  to  the  left,  l>econMng  gradually  feebl 
but  it  was  never  heart]  upwanls,  over  and  to  the  right  of  Uie  up] 
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Bttirtinin,  iioless  It  was  joincil  to  a  mitral  murmur.  The  area  of  the 
diiisUtlic  tunrmtir  was  thus  limited ;  and  it  was  t'ueble,  very  soft,  aud 
like  ft  bellows-sound,  or  plaintively  musical. 

A  systolic  murnmr  was  pi'eseiit  over  the  aorta,  or  the  carotid  artery, 
or  both,iu  two-thirds  of  thu  cases,  this  heiuj^  au  amtmic  marniiir,  and 
not  oue  caused  by  obstruction.  It  was  due,  in  fact,  to  the  ilaccid  state 
of  tile  aorta,  caused  jniniarily  by  the  comparatively  suudi  amount  of 
blood  sent  into  it  by  the  inliantL'il  aiid  wt^ukened  left  ventricle,  and  in- 
creased by  the  retiux  of  a  portion  of  that  blood  sent  back  again  into  the 
left  ventricle  through  the  inflamed  and  insufficient  aortiu  valve.  This 
flaccid  stiite  of  tlie  aorta  allowed  the  blood  contained  in  it  to  play 
freely  to  and  fro  in  a  series  of  noisy  vibrations,  with  the  effect  of 
inducing  a  grave  systolic  aortic  murmur. 

The  impulse  was  nirely  notaldy  strong.  It  was  observed  iu  fi^nr  of 
the  nine  cases  of  this  class.  The  apex-beat  was  felt  close  to  the 
nipple  in  one  of  these  patients;  and  in  another,  in  whom  the 
mnrmur  lusted  long,  it  was  present  on  admission  in  tlie  Jitth  space, 
outtiide  tlie  mammary  line,  and  was  stronger  than  usual  on  the  7th 
day;  but  it  retreated  within  the  nipple  line  from  the  12th  day, 
varying  in  position  fix>m  the  fourth  to  the  tifth  .space. 

The  second  sound,  which  is  usually  lost  over  the  carotid  artery  in 
dis&ibc  of  the  aortic  valve,  was  audible  in  the  neck  in  seven  out  of 
^  nine  cases  of  endocarditis  in  which  the  incompetence  of  the  aortic 
Ive  was  only  temporary.     In  several  of  tliese  cases  the  second  sound 
at  one  time  or  otiier  lefi.s  clear  tliun  natural  over  the  neck,  being 
lie  in  two,  grave  in  a  third,  and  iu  a  fourth,  tirst  prolonged,  then 
tt.aud  afterwards  natural,  but  feeble. 

Ithough,  then,  in  these  cases,  the  second  sound  is  still  audible, 

ip3,  river  the  aorta,  and  certainly  over  iis  branches,  the  iimomiiiato 

carotid  arteries,  it  is  often  ]mlpab]y  modified  in  eharacter.     The 

rncc  of  a  second  sound  over  the  great  arteries  at  the  root  of  the 

(ik,  and  over  the  ascending  aorta,  where  it  is,  however,  rendered 

'nihtinl    by    being    bleniletl    with  the  tninsmitled    presence    of  the 

puluiiuic  second  sound,  is  due  to  the  slight  degree  ot"  tlie  imperft*c- 

tion  of  the  aortic  valve.     The  shock  of  the  second  sound  is  therefore 

"*"'■'  over  those  parts  by  the  recoil  of  the  walls  of  the  distended 

after  the  end  of  the  syst<)U\  which  sends  the  blood  not  only 

i-i    into    the    arteries,    but   with    a    pressure    equal    in    every 

u.  aUii  backwards  with  a  return-stroke  uptui  the  inner  walls  of 

rjding  aorUi,  including  its  sinuses,  and  slightly  imjicrfeet  valve. 

nic  secoml  sound,  altliough  present,  is  ofttn  modified  in  tone 

blunted,  owing  to  tlie  force  of  the  back-stroke  of  the  blood  being 

;d;  (1)  by  the  rellux  of  a  siiiall  portion  of  the  blond  into  the  left 

itHcK;  tbroogli  ti»e  inflamed  and  slightly  iusutlicient  valve ;  and  (2) 

■ned  supjily  of  blood  to  the  aorta  and  avterit-s  from  the  left 

iie  action  (jf  wJiich  is  weakened  by  the  iulljinniiation  of  its 

rrsurlace.     The  degree  to  which  the  second  sound  over  the  neck 

luiilered  feeble,  blunted,  prolonged,  or  idniost  or  quite  silenced,  is  a 
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key  to  the  knowledge  of  the  amount  of  rej^urjiitalion,  and  of  tlie  defectivB 
siijj[ily  of  hhKjd  from  the  U'ft  viMitri<'le.  This  imi>oi1ant  element  of 
dia;^^iiQsis  is  farther  ilhistrated  by  what  is  found  in  cases  of  Bright'j 
disease  with  coiitiacted  granular  kidney,  when  the  aortic  valve  is 
rendered  slightly  insufficient  liy  the  grent  distension  and  enlargement 
of  the  aorta.  Here  the  blood  is  sent  by  the  powerful  left  venlricle 
into  the  aorta  and  the  arteries,  already  rendered  tense  by  the  ditticuh 
onflow  of  the  poisoned  blood  tliroiigli  the  small  vej*fiels ;  and  the  rcii-'f 
afforded  to  the  tension  hy  the  vefliix  through  the  insufficient  valves  is 
so  slit^ht,  that  the  back-stroke  of  (he  blood  caused  by  the  recoil  of  the 
arterial  valves  is  still  made  with  so  much  force,  that  the  second  sound 
usually  retains  the  metallic  nn^,  and  the  first  sound  the  feeble  noU. 
so  chanicteristic  of  aortic  tension  fi-oni  Bright's  disease. 

Some  of  the  c;iU5ea  of  endocanlitis  with  aortic  regurgitation,  ending 
in  disease  of  the  aortic  valve,  acquired  step  by  step  tlie  characteristic 
signs  of  the  permanent  affection. 

One  case  of  this  class,  a  man,  ill  a  week,  came  iu  with  qnick  breath- 
ing, a  slightly  jjrolonged  second  sitund,  and  a  rather  extensive  impulse* 
On  the  5th  day  a  soft  mitral  nuirmur  appeared,  whieli  was  loud  oa 
tlie  7th.  when  a  diastolic  miirmur  was  also  audible  over  the  atenium, 
whic-b  extended  next  day  slightly  both  to  the  apex  and  the  neck.  A 
wetik  liit*^r  rlier(3  was  a  combination  of  mitral,  tricuspid,  and  double 
aortic  murniura,  and  an  obscure  second  sound  was  heard  in  the  neck. 
At  the  end  of  the  third  week  the  disease  was  settling  into  its  permi 
nent  form,  the  impulse  being  extensive,  the  carotid  pulsation  visii" 
and  tiie  second  sound  absent  from  the  neck.  The  diastolic  munrn 
feeble  on  the  24lh  day,  was  loud  on  the  34th,  when  it  was  combLni 
with  a  niitial  murmur^  and  the  npex-beat  was  strong. 

Another  patient,  a  labourer,  ill  eight  weeks,  was  admitted 
profuse  perspiration,  ti-emulous  hands,  rather  quick  breathing,  and 
double  nnu'unir  to  the  right  of  the  upper  half  of  the  sternum. 
the  4th  day  the  murmur  was  louder,  nnd  w'as  audible  over  the  ti] 
vtintricle ;  but  on  the  6th  he  was  faint,  and  the  murmur  was  a^ 
liiuiteil  ti^i  the  aorta.  On  the  8th  day  he  felt  l>etter,  and  the  aortic  mi 
mur  was  again  audible  to  the  left  of  the  lower  portion  of  the  stemum,i 
wuU  as  to  the  right  of  its  upper  portion.  Variations  followed,  rene' 
diminution  of  the  aortic  murmur  over  the  right  ventricle  being  joined 
to  renewed  illness  ;  but  alter  this  the  systolic  murmur  became  rasping, 
especially  over  the  third  right  cartilage,  and  the  diastolic  bellovt 
sound  became  again  widened  in  ai'ea. 

The  third  case  of  this  class,  a  woman,  ill  a  week,  came  in  with  yt^ 
h)ngntion  of  the  first  sound,  but  no  murmur.  On  the  3rd  djiy  an 
obscure  diastolic  murmur  was  audible  at  the  left  nipple,  and  on  the 
7th  this  murmur  was  present  along  the  whole  sternum,  especially 
from  below  the  manubrium,  and  to  the  right  of  its  upper  porlioa 
The  second  sound  was  heard  in  the  neck,  and  the  pulse  was  not  dii- 
tinctly  audible  at  the  wrist.  On  the  15th  the  diastolic  mumiur« 
amuoth  and  prolonged,  was  more  extensive  downwards ;  the  secoxul 
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sound,  feeble  at  tlie  apex,  was  audible  in  the  neck ;  and  a  mitral 
murmur  was  present  for  tlu;  mdy  time.  On  thn  29th  d.iy  the  pulse 
waa  visible  at  the  wrist,  ami  cm  the  52nd,  when  she  was  almost  well, 
there  was  sonie  fulness  over  the  rejjfiou  of  the  huart,  it-s  inipiUse  being 
stronger  over  both  ventiiclea,  and  especially  at  the  apex.  The 
diastolic  murninr  was  most  intense  at  the  fourth  cartilajje,  but  was 
audible  along  the  whole  &ternuni,  except  its  summit.  The  second 
aound  was  stiJI  present  in  tlie  neck,  and  the  pulse  was  not  audible. 

In  these  three  cases  of  endticanlitis,  the  ali'ection  of  the  aortic  valve 
advanced  steadily,  but  with  vorintinnH,  under  my  notice,  and  during 
the  evolution  of  the  disease  its  characteristic  signs  came  iato  play  one 
by  one. 

The  next  case,  a  man,  stands  alone ;  the  aortic  refturgitation.  after 
being  suspended  for  a  time,  returned,  and  again  lessened^  without 
disappearing. 

In  tlic  lust  group  of  four  cases  of  endocarditis  with  aortic  regiirgita- 

,  ending  iu  «lisease  of  the  aortic  valve,  the  miumur  appeared  at  a 

period  of  the  disease. 

Iu  one  of  tliese  patients,  a  man,  the  murmur  appeared  suddenly 

out  warning  and  in  full   force  on    the   88th  d:iy,  being  heard 

d  along  the  lower  sternum.    Jle  had  previously  presented  a  vari- 

e  mitml  and  an  occasional  tricuspid  murmur.    This  mitrnl  murmur 

suspended  during  a  jicriiul  when  the  patient  was  ill  with  enteric 

er,  and  when  prolongation  of  the  tii-st  souud  was  its  leuiporary 

tute. 
A  second  case  of  this  class,  a  boy,  ill  a  week,  came  in  with  pain  in 
h**art,  a  friction  sound,  and  a  mitral  niurrnnr,  wbieli  was  atill  present 
nn  the  5th  da)'.  After  this  there  is  a  gap  in  the  narrative  until  the 
49lli  day,  when  there  was  slill  a  nutral  nmruuir.  On  the  G9th 
day  a  double  aortic  murmur  suddenly  appeared  for  the  lir^t  time, 
tad  already  the  pulse  at  the  wrist  was  audible  when  the  arm 
»aa  raiaed.  This  diastolic  murmur  varied,  increased,  and  ex- 
'' :  ''  il  to  below  the  ensifonn  cnrtilage,  but  not  to  the  top  of  the 
nm;  was  once  a  long  whisile,  but  genondly  a  bellows  sound; 
Si  rtoiupanied  by  a  milntl  niurnuu'  at  the  apex,  jirohahly  by  a 
i;  i;spid,and  certainly  by  a  direct  aortic  murmur,  there  being  no  aortic 
Hpeood  sound.  The  impulse  of  both  ventricles  became  extensive, 
^^bong.  and  peculiar,  pointing  to  adherent  pericardium ;  it  presented 
I  t  double  shock,  one  during  the  systole,  and  the  other  at  the  commence- 
I    ment  of  the  diastole. 

I  In  the  third  case,  a  woman,  one  of  remarkable  interest,  a  faint 
lie  muinaur  appeared  to  the  left  of  tlie  lower  sternum  on  the 
liay,  having  been  preceded  and  acconifuinied  by  varj'ing  mitral 
wid  tricuspid  mummrs.  In  this  case  the  thyroid  gland  became  very 
hirge  on  the  64th  day ;  was  a  gotxl  deal  smaller  on  the  74th,  and 
Gually  resumed  its  natural  size.  There  wns  a  distinct  double  murmur 
p  the  101st  day. 
I  Tbe  last  case  presented  healthy  heail-souads  on  the  17th  day  after 
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admission,  and  tm  llie  22iul  a  soft  diastolic  murmur  came  into  pU; 
to  tLc  left  oi*  the  lower  steruuni,  and  u  doulile  noiiic  luiirmur  j 
lielow   the  ijiauubriuiu.     The   pulse   waa  audible  wheu  tlie  arm  w 
i*iiisei.l,  aud  tliti  inii)ul3y  was  normal  iu  extent. 

These  interesting  cases  of  aortic  regurtjitation.  comin;^  on  by  sur 
prise  at  a  late  periud  in  cjisesofendoairditw,  usually  wiili  a  peisisteut 
mitral  niurniiir  niid  exttuisive  and  deei)-seatcd  inJlainuiation  of  llie 
interior  of  the  left  cavities ;  show  that  tlie  aortic  valve,  though  it 
suffers  rarely  and  slightly  wheu  cunipured  with  the  mitral  vidve,  may 
silently  and  without  waniin;^.  and  wlieu  tlie  patient  aj'pears  to  be  well, 
break  d(nvn  in  its  funetious  by  the  steady  and  long  advance  of  a 
latent  iuflaniniutioii. 

When  \ve  cuiirfidc-r  liow  remote  the  aortic  valve  is  from  the  fucus 
of  t!ie  inrtaniiJiatiun,  how  passive  and  riyid  the  structures  at  the  outlet 
of  the  left  ventricle  are  in  wliicii  that  valve  is  endjedtled,  how  tjeatly 
the  flaps  of  the  valve  come  together,  how  comparatively  slight  is  tliv 
force  exerted  uj)on  the  valve  l>y  the  V>ack-liow  of  the   blood  in  the 
artery,  due  to  the  recoil  of  the  walls  of  tlie  aorta — that  vessel  hei»;i 
imperfectly  supjilied  with  1)]oih1  by  the  intlanied  and  weakened  left 
veutncle — a  force    that   spends    itself  mainly  iu  driving  the   UwJ 
forwards,  and  aecoudarily  in  impelling  it  backwards  ou  the  valve,  it 
is  only  natural  that  the  aortic  valve  should  be  mrely  iucoiupetcnl 
duiiii*^    the   attack    of   endocarditis,    and    more    rareJy  permanently 
crippled.     These  cases  perhaps  point  to  a  gradual  extension  *»ftlw 
iuliiinimation  ou  the  ventncular  surface  of  the  valve,  and  to  thej^rudw 
yielding  of  the  iriHanied  and  softened  valve  ;  wliich  at  length  gives  vaj 
suddenly  at  its  mai'gin,  and  so  admits  of  regurgitatii»u  from  the  u>i 
into  the  left  ventricle. 
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IV. — Cases  of  Kheumatic  Endocaieditis  witu  Puolokcation  or 
THE  First  Sodnd. 

The  exfl!uinatiou  of  the  coses  of  endocarditis  in  which  then 
tncii.s[iiJ.  niitvid,  or  aortic  murmur,  alone  or  in  combiiaition,  aliow. 
think   cnuclusively,  tliat  prolongation  of  the  first  sound  at  the  a|»el 
ur  over  the  riL;ht  ventricle  points  to  actual  or  inimiuent  endocarditis 

Thus  proliingation  of  the  first  sound  both  pn^ceded  and  followud 
temporary  tricus]iid  murmur  in  three  cases,  preceded  the  apjiearaO' 
of  that  umrjnur  in  two  other  cases,  and  followed  its  disappeai'auc*! 
twu  adilitiuua!  ones.  The  fii*st  sound  Wiis  therefore  jirolonged  iu  o 
half  uf  the  cases  il  iu  13)  in  which  a  tricuspid  mui-mur  was  presfl 
without  u  mitral  murmur. 

Again,  a  mitral  murmur  when  present  without  aortic  regui^gl 
was  preceded  and  followed  by  prolongation  of  the  IJrst  sound  iu 
cases ;  and  was  preceded  by  it  in  nine,  and  was  followed  by  it  in  tw 
other  instances.  The  tirst  sound  therefore  was  prolonged  in  fol 
two-thirds  (30  iu  5Uj  of  the  cases  of  endocarditis  with  mitral  munu 
in  which  there  was  no  aortic  regurgitation. 
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^■t'inally,  the  first  sound  was  prolonged  in  six  of  the  ten  cases  of  endo- 
carditis ^vith  aortic  regurgitation  in  which  there  was  no  mitral  murmur; 
and  in  four  of  the  uine  in  which  there  was  both  aortic  and  mitral 
regurgitation,  or  in  more  tlian  one-half  (10  in  19)  of  the  coses  of 
endocanlitis  with  aortic  diastolic  murmur. 

If  we  combine  the  three  series  of  cases  with  tricuspid,  mitral,  and 
aortic  regurgitation,  we  find  that  in  a  little  more  than  three-fifths  of 
the  whole  number  (53  in  82)  the  lirst  sound  was  prolonged  over  one 
or  other  or  both  of  the  ventricles,  and  timt  this  proportion  held  its 
ground  in  each  of  the  three  classes  of  valvular  murmur  from  endo- 
carditis. If  we  deduct  from  the  20  patients  in  whom  there  was  no 
prolongation  of  the  fii-st  sound,  tliose  who  Uuth  uame  in  and  went  out 
with  tricuspid  or  mitral  murmur,  amounting  to  fully  twelve  cases, 
and  who  could  not  therefore  present  prolongation  of  the  first  sound 
preceding  or  following  a  murmur,  we  naturally  increase  the  proportion 
in  which  the  first  sound  was  prcdonged  *  and  this  proportion  would 
MDes£anIy  be  still  further  increased  if  we  could  deduct  thi;  unknown 
Ipntity  of  cases  in  whicli  the  prolongation  of  the  first  sound  escaped 
observation. 

It  is  evident  then  that  prolongation  of  the  first  sound  is  a  sign  of 
transition ;  that  it  tends  to  expand  into  a  mitral  murmur  when  situated 
over  the  apex,  into  a  tricuspid  murmur  when  over  the  right  ven- 
tricle, and  occasionally  into  a  systolic  aortic  ujurmm*  when  situated 
over  the  aorta  ;  and  that  when  either  of  these  murmurs  passes  away,  it 
txatur.dly  glides  into  prolongation  of  the  first  sound  over  the  region  of 
the  lost  murmur. 

Prolongation  of  the  first  sound  over  one  or  both  of  the  ventricles  in 
•  case  of  acute  rheumatism  is  in  itself  then  a  sign,  actual,  probable,  or 
threatening,  of  endocarditis  anccting  the  left  cavities  of  the  heart. 
If  it  Ls  present  when  the  face  is  covered  with  a  dilTused  flusli,  or  is 
I  diuky  and  anxious,  when  the  breathing  is  quickene<l  or  oppressed, 
UMtrhen  pain  is  seated  in  the  region  of  the  heart,  and  the  second 
^Bid  is  intensified  over  the   pulmonary  arler}^  we  may   at  once 
^Kladethat  the  patient  is  afTecteil  with  endocarditis. 
^B  have  included  among  the  cases  of  endocarditis  two  of  the  patients 
^fectf**!  with  acute  rheumatism,  who  had  prolongation  of  the  first 
'  (Wund  without  murmur,  but  in  both  of  whom  that  sound  was  murmur- 
like  ;  and  who  had  also  several  important  symptoms  pointing  to  intenial 
inflammation  of  the  heait,  including  pain  over  the  heart  in  one,  pain  in 
tic  chent  in  the  other,  and  very  great  general  illness.     I  have  rankeil 
Wen  of  these  cases  with  prolongation  of  the  first  sound  apart,  among  a 
in  which  endocanlitis  was  probalde,  and  I  may  say  almost  certain, 
more  than  one-half,  or  five,  of  these  nine  cases,  including  both 
wliich  endocarditis  was  present,  and  those  in  which  it  was 
the  prolongation  of  the   first  sound  was   murmur-like  in 
In  six  of  these  cases  there  was  a  pulmonic  murmur;  in 
fonr  the  face  waa  dusky  ;  in  three  there  was  restlessness  or  delirium  ; 
two  others   the   sleep   was  bad;  in  three  there  was  pulmonary 
tt)L  IV.  L  L 
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apoplexy,  or  cougb,  with  plilegin  ;  in  one  there  wcs  pJiin  in  the 
and  in  two  there  was  pain  in  the  chest. 

It  is  more  diliienlt  to  settle  the  exact  position  of  those  cases  wit 
prolongation   of  the   first   sound  that  1  have  ranked  among  th( 
threatened    with    endocarditis.      Among    the    cases    of   tlus   cl 
belonging  to  the  first  senes,  amounting  in  the  whole  to  (53,  abn( 
one-half  (30)  preseuted  prolongation  of  the  first  soiuid;  and  in  tivf 
m<jre  there  was  a  douLle  murmur;  while  in  nine  others  the  sounds  of 
the  heart  were  affected,  the  first  sound  heing  very  loud  in  three,  and 
doubled  in  one  ;  while  hotlj  sounds  were  feeble  or  indistinct  in  five. 

Of  the  30  imtients  in  whom  there  was  lU'olongution  of  the  first  souud. 
in  one  half  (14)  there  was  ^Teator  considerable,  and  in  16  there  was 
slight,  general  illness.  1  think  that  we  may  consider  that  the  fouittrii 
patients  with  great  or  considerable  general  illness,  nine  of  whom  Iiaii 
pain  in  the  ivgion  of  the  heart,  were  probably,  or  almost  certainly. 
affected  with  endocarditis.  To  these  perhaps  may  be  added  the  four 
patients  who  presented  an  obscure  niuimnr.  Three  of  these, 
however,  bad  but  slight  general  illness.  If  we  add  to  the  fourteen 
with  great  general  illness  and  ]>rolongation  of  the  iirst  sound,  tin* 
case  with  an  obscure  munnur  and  also  with  great  general  illness,  we 
may  conclude  that  fifteen  of  those  wljo  were  threatened  with  endo- 
carditis were  almost  certainly  attacked  with  that  affection. 

Among  the  79  case^^  that  are  ranked  among  those  who  had  no 
endocarditis,  seven  had  prolongation  of  the  first  sound,  and  one  bad 
an  obscure  murmur.  All  of  tliese  had  but  sliglit  general  illness,  aotl 
I  think  that  they  have  been  properly  assigned  to  their  present  place 

If  wc  examine  the  cases  of  the  second  series,  or  those  treated  by 
means  of  rest,  we  find  that  out  of  twenty-two  cases  threatened  witii 
endocarditis  fourteen  pi*esentetl  prolongation  of  the  first  sound.  Of 
these  nine  had  pain  in  the  region  of  the  heart,  or  great  general  illneat, 
or  both,  while  iu  one  of  them  tho  general  illness  was  slight.  T  _' 
of  these  ease^  may  therefore,  T  llmik^  be  almost  ranked  witli  tlio  > 
ef  endocarditis. 

In  two  of  the  remaining  cases  threatened  with  endocaxditiB  there 
was  a  transient  murmur. 


V. — Cases  of  Rheumatic  Endocarditis  with  rnEviotrs  Valvtiai 
P18EASE  OF  THE  Heart. 

Previous  valvular  disease  of  the  heart  was  present  in  22  of  i\\^  lu7 
eases  of  endocarditis  of  the  first  series,  and  in  7  of  the  28  of  the  secoud 
series  of  cases  aibnitted  into  St.  Mary's  Hospital  under  my  cait*  duiin^ 
the  years  I80I — 1869-70.  Among  the  cases  of  the  lii-st  series,  teu  had 
mitml,  five  had  aortic,  and  seven  had  mitral-aortic  regurgitation,  and 
the  seven  of  the  second  series  had  luitral  incompi'.tence.  ^\\ 
additional  cases  witlt  previous  valvular  disease  appear  among 
325  cases  with  acute  rheumatism  of  the  first  scries;  and  of  t 
eight  had  endocaitlitis  combined  with  pericarditis,  four  had  •"  probable 
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■ndocartUtis,  two  were  "threatened**  ^vitli  that  affection,  and  only 
two  presented  no  sign  or  symptom  of  endocarditis.  We  thus  see  that 
of  the  total  number  of  eases  of  acute  rhoumatisni  with  established 
valvular  disease  (amounting;  to  38),30  (or  79  per  ccnL.)hiid  cndocanlitis ; 
in  6  (or  16  per  cent.)  endocarditis  was  probable  or  threatened ;  and 
2  (or  5  per  cent),  had  no  endoctirditis.  Compare  these  cases  broadly 
with  the  rest  of  the  cages  of  acute  rheumatism  in  which  there  was  no 
previous  valvular  disease.  Of  the  total  number,  amounting  to  2S7, 161 
(or  56  per  cent.),  had  endocardiLiSj  of  which  54  hatl  pericanlitia  also ;  in 
73  (or  25  per  cent.)  endocarditis  was  probable  or  threatened,  including 
'A  with  pericarditis;  and  in  83  (or  29  per  cent.)  there  was  no  endocarditis, 
including  G  with  pericarditis.  "We  thus  see  that  previous  valvular 
disease  of  the  hcjirt,  in  cases  of  acute  rlieumatism,  exercised  an  all- 
powerful  intluence  in  e.\*citing  endocarditis.  Nor  can  we  wonder  at 
this  important  result.  It  has  been  tlie  key-note,  underlying  tlie  whole 
of  this  long  clinical  history  of  pericarditis  and  endocarditis,  that 
whatever  pait,  liable  to  be  atTected  by  the  disease,  was  exposed  to  the 
Imrden  of  labour,  was  exposed,  in  exact  proportion  to  that  labour,  to 
';  of  inriammatioti,  the  severity  and  extent  of  the  intlamma- 
,-:  proportioned  to  the  amount  of  labour. 
The  ]>resence,  then,  of  established  valvular  disease,  wliich  adds 
ver>'  seriously  to  tlie  labour  of  the  heait  in  cases  of  acute  rheumatism, 
adds  very  seriously  to  the  probability,  the  almost  certainty,  of  endo- 
carditis in  such  cases.  We  have  just  seen  that  the  influence  of 
valvular  disease,  which  tells  with  such  force  in  the  production  of 
Midcxairditis,  has  but  little  etteot  in  exciting  peiicarditis.  Tlie  reason 
i*,  I  think,  obvious.  The  great  extra  work  is  thrown  upon  the  interior, 
«nd  not  upon  the  exterior,  of  the  left  ventricle,  and  especially  upon 
ita  mitral  valve,  A  second  local  iuHnence,  in  the  allexed  apertures 
uid  roughened  surfaces  of  the  miti-al  and  aortic  valves,  and  especially 
U  tbeir  margins,  comes  in  to  heighten  the  eifect  of  the  local  labour  in 
th*  production  of  endocarditis. 

I'l.'  two  cnnditions  that  prevailed  thi-ough  the  whole  series  of  cases 

t  r  lablisheil  valviUar  disease  \vith  endocarditis  are — the  variability 

of  the  murmur  from  day  to  day ;  and  great  general  illness.  That  chain 

^ '  *ms  distinguished  every  case,  and  tliat  chain  of  symptoms  atTected 

It  two  of  the  whole  series  of  instances  of  eudocarditLs   with 

'  Mue  or  more  of  the  valves  of  tlie  heart. 

labiUty  of  the  nmnnurs  showed  itself  not  only  in  their 

^  loudness  during  the  successive  phases  of  the  disease, 

..:   Jicir  transformation  from  one  tone    to   another   quite 

at;  their  extinction,  suspension,  and  reappearance;  and  their 

-led.  contract^,  and  shifted  areas.     This  variation  in  the  nature, 

tPT.  and  field  of  Uie  murmur,  is  goveraed   mainly   by   three 

itiuenc«s; — (1)  the  changes  to  which  the  valves  themselves 

iiterior  of  tlie  heart  are  subjected  by  the  inflammation; 

I  ying  power  of  the  hi^art  under  the  influence  of  increasing 

^.„...,.  ,vcakneaa,  and  returning  strength;  and  (3)  the  tumultuous 

L  L  2 
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action  of  the  lieart  owing  to  local  pain,  or  the  struggle  to  i>ass 
blood  onwartls  tlirouj^h  the  obstructed  orifices ;  or  its  iutermissioo 
aud  failure  from  the  exhaustion  of  previous  overwork. 

I  shall  illustrate  the  variable  character  of  the  murmur  in  th' 
cases  of  endocarditis  witli  previous  valvuhir  disease  by  the  brief  not 
of  a  few  cases,  iii'st  selecting  from  aniong  those  with  mitral  regurgita- 
tion, then  those  with  aortic,  and  finally    those   with    miiral-aortif 
valvular  disease. 

The  first  instimce  with  miiral  disease  that  I  shall  quote  was  a  young 
woman  who  had  left  the  hospital  four  days  previously  with  a  mit«l 
murmur,  due  to  a  primary  attack  of  acute  rheumatism.  She  came  io 
suiferin.;;;  from  a  fresh  attack^  witli  a  distressed,  anxious  look,  a  d -/- 
face,  ratlier  livid  lips,  and  accelerated  breathing.  She  had  pain  i  ^ .-: 
the  heart,  its  action  being  rapid  aud  tumultuous,  and  an  indistinct 
murmur.  On  tlie  "'rd  day  there  was  a  loud  systolic  munnur  at  the 
npex,  and  the  second  sound  was  sharp  over  the  pulmonary  arter>* : 
and  on  the  4th  she  had  ji^onizin;^  ]iaiu  in  the  heart,  its  action  v,  ;- 
tiuuultuouH,  and  iU  sound  could  nut  be  defined ;  she  struggle^!  violri:''  • 
and  pei'spircd  profusely.  Next  day  a  loud  systolic  murmur,  tricv] 
as  well  us  milnd,  was  audible  over  tlie  whole  region  of  the  heart,  'J- 
the  10th  day  the  tricusiiid  murmur  was  audible  along  the  st^^niLmi. 
and  a  second  impulse,  witli  a  lond  seccjud  sound,  were  present  tvcr 
tlie  pulmonary  artery  in  the  second  left  space.  On  the  18th  she  war 
bright  and  cheerful,  but  a  cough  was  still  present,  and  the  murmur 
wius  softer.  On  the  2Hrd  day  she  walked  about  the  ward,  but  on  the 
29th  there  was  a  return  of  pain  on  movement,  and  the  murmur  wai 
louder.  After  this  she  did  well,  there  was  a  tlirill  over  the  heart,  the 
murmur  was  loud  over  the  apex,  and  was  heard  over  the  left  scapula. 
Here  tlie  mitml  muriuur  was  obscured  when  the  heart  was  tumul- 
tuous ;  and  was  loud  aud  smooth,  and  joined  by  a  tricuspid  murmur, 
when  the  liealtli  improved  and  the  heart  was  steady  in  its  actt 
Another  case,  with  previous  mitral  regurgitation,  had,  when  admi 
tightness  of  the  chest,  pain  over  the  heait,  and  a  loud  systolic  murauir 
Three  days  later,  witli  less  pain,  the  murmur  was  almost  niuaical 
the  apex,  aud  quite  so  below  it  over  the  stomach;  two  days  later 
looked  V)etter,  and  the  munnur  presented  a  third  chang»>,  being 
neaily  so  himi ;  but  next  day,  with  returning  tightness  of  the  c 
there  was  a  fourth  trausfurmation  of  the  murmur,  which  was 
or  almost  musical  over  the  heart ;  the  10th  day,  however,  wi 
renewed  improvement,  showed  a  fifth  variation  in  the  mumiur, 
wliioh  was  no  longer  lusping  ;  but  on  the  following  day  there  wh3 
a  sixth  ehauge,  and  the  murmur  was  musical  around  tlie  apex ;  after 
this,  on  the  13th  day,  the  nmrmur  was  grave,  this  being  it«  scrculk 
variation;  its  eighth  occurring  on  the  18th  day,  when  it  was  agiiB 
musical  over  the  stomach,  antl  when  it  was  joined  by  a  systolic  mu;  ' 
murover  the  aorta.  After  this,  with  steady  improvement,  the  munn 
was  no  longer  variable.  A  third  case  illustmte^  the  variations  of  I 
niurmur  during  the  convalescent  period. 


mur.   ^ 
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Tliese  two  cases  are  typical,  but  their  successive  snatcbes  of  ever- 
varying  niumiur,  contrast  witli  tbe  murmur,  now  swelling,  now 
dwindUng,  that  is  found  in  oiher  and  more  simple  cases.  1  will  just 
quote  one  of  these.  A  youth,  a  carpenter,  came  in  M'itli  pain  in 
the  chest  and  a  prolonged  musical  systolic  murmur  at  the  apex. 
This  murmur  was  persistent,  but  it  varit^d  in  tone,  being  grave  on 
tbe  8tli  (hi}',  when  jiain  was  present.     The  heart's  beat  was  strong. 

Each  of  the  remaining  seven  cases  presented  features  of  its  own; 
the  variations  of  the  muiiuur  being  great  and  complicated  in  four  of 
thetn,  and  in  tliree  of  ihom  comparatively  simple.  In  four  cases,  if 
not  five,  the  mitral  murmur  was  associated  with  a  tricuspid  murmur, 
in  one  with  a  pulmonic,  and  in  one  with  a  direct  aortic  nmrmur  j 
while  in  one  the  first  sound  M"as  prolonged  over  tbe  right  ventricle. 
In  one  of  tlie  cases  just  enumerated,  a  diastolic  aortic  iminuur 
apjieared  and  di^ppeared.  reappeared,  and  was  finally  extinguished, 
the  mitral  munnur  being  permanent  throughout. 
■  Tlie  aortic  murmurs  of  established  valvular  disease  scarcely  vie  M'ith 
Be  mitral  murmur  in  variety  of  tone,  loudness  and  area,  and  alternate 
extinction  and  return,  in  cases  of  rheumatic  endocarditis;  but  I  may 
atate  that  the  stiul)'  of  the  five  cases  that  1  can  cite  shows  that  in  all 
these  points  the  diastolic-aortic  liiurmur  presents  frequent  variation  ; 
though  tbe  systolic  murmur  of  aortic  contraction  is  nmch  less  subject 
to  change. 

In  one  case  with  aortic  regui^tation,  probably  of  some  standing, 
tricuspid  and  mitral  murmurs  were  added  temporarily  to  the  diastolic 
murmur,  which  varied  much  and  was  not  always  audible  during  the 
iittack  of  cudooarditis.  At  the  cessation  of  the  illness  a  double  aortic 
murmur  was  alone  audil>Ie.  In  the  other  case  a  double  aortic 
iMv-T'inr,  which  went  and  came  again  duriug  the  illness,  was  apparently 
i  tin  the  28th  day  by  a  tricuspid  uuumur,  which  had  departed 
'■:  \\.*:  34th,  leaving  a  double  aortic  munnur. 

The  remaining  seven  instances  had  previous  mitral-aortic  valvular 

'ilscaj^e.     Two  of  the  cases  belonging  to  this  last  group  were  admitted 

*wit»:  Willi  mitml  aortic  endocarditis,  so  that  the  actual  number  of 

patients  belonging  to  it  is  reduced  to  five.     One  of  those  two  patients 

that  were  thus  admitted  twice  with  endocarditis,  had  left  the  hospital  six 

HionthH  ]>reviously,  after  an  attack  of  rheumatic  endocarditis,  and  came 

L   in  with  double  aortic,  and  mitral  murmurs ;  which  vaiicd  somewhat  in 

loudness  and  extent,  but  were  substantially  unchanged  iluring  this 

I    iUnejtf,     Four  years  later  she  returned  with  severe  acute  rheumatism 

I   i&d  I'ndocarditis,   and   died   after  a   very  long  illness,  albuminuria 

luiving  Ix^en  finally  added  to  her  ailments.    The  munnurs  underwent 

*vi.iuj    oscillationa.    sometimes   the    mitral,   sometimes   the  aortic 

'liastitUc  munuur,  being  very  loud,  while  at  other  times  one  or  other 

I    i}f  thoflc  murmurs  was  almost  or  (|uite  extinguished  at  the  lieart ;  the 

'   nritml   nmrmur  being  however  generally  distinctly   tliough  feebly 

^'  T  the  back  of  tlie  chest. 

Liiree  remtuuing  cases  the  variations  iu  the  murmurs  were 
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rather  in  loudness  and  extent  of  area,  tlian  in  the  tone  and  character'' 
of  thy  sounds. 

The  extent  and  strength  of  the  impulse,  and  their  variation  dunng 
the  attack,  are  among  the  most  decisive  tests  of  the  previous  prosonoe 
of  vahiilar  disease  in  cases  of  rheuiuatic  endocarditis.     As  a  rule,  the 
impidse  in  such  cases  is  uudidy  diiliised,  strou;;:,  and  propulsive  ;  and 
this  applies  nioi-e  in  degree  to   cases   with   miti-al   aortic,  than  lo 
those  with  simple  mitral  regurgitation.     The  extent  of  the  impulse 
in  a  case  of  valvular  disease  without  euducarditis,i3  a  test  of  the  undue 
amount  of  labour  to  wluch  the  heart  has  been  put  U*  ovei-com-' ^i 
obstacle  to  the  circulation  of  the  blood  caused  bj  the  affection  o!  ' 
valves.     The  supervention  of  cudocaixiitis  sometimes,  by  reuderiit;.  ' 
heart's  action  tumultuous,  increases  the  impulse;  but  sometimcc:  lU 
effect  is  the  reverse,  and  by  lowering  the  power  of  the  heart,  it  lessens 
the  impulse. 

Among  the  ten  cases  of  endocarditis  with  previous  mitral  iooom- 
petence,  including  one  in  which  aortic  incompetence  sprung  up 
tempoi-arily  during  the  attack,  in  live  tJie  impulse  was  strong,  in  omt 
it  was  tlifiiised^  in  two  it  was  moderate,  in  one  it  was  feeble,  and  in 
one  it  was  not  described.  In  three  of  those  cases  the  impulse  wm 
stronger  during  the  attack  of  endocarditis  than  after  it,  and  in  two 
it  was  tlie  reverse.  The  impulse  of  the  left  ventricle  was  ufiuallj 
increased  in  the  cases  of  established  mitral  incompeleuce,  but 
that  of  the  right  ventricle  was,  in  proportion,  more  affected  in  those 
cases. 

Among  the  five  cases  of  previous  aortic  incompetence  with  eJ 
carditis,   including   the  two  that  were  joined  during  the  atUick. 
by  mitral,  the  other  by  tricuspid  incompetence,  in  three  the  inipi 
was  strong  and  cxt<?nsive,  especially  towards  the  apejt;  in  one  it 
difftised  but  rather  feeble ;  and  in  one  it  wns  of  moderate  fot^e 
extent.     The  impulse  was  more  extensive  during  the  attiu:k  of 
carditis  than  after  it  in  one  ca.se.     The  impulse  was  sUvng,  extonsii 
and  unduly  far  to  the  left,  in  live  of  the  seven  cases  of  previous  miti 
aortic  incompetence  with  endocarditis;  it  was  ditHised  but  rather  fw 
in   one;  and  in  one  it   was   feeble.      Tlic  impulse  apix'arcd  U> 
strengthened  during  the  period  of  the  endocarditifi  in  four  instam 
while  in  one  case  it  was  the  reverae. 

Paiu  was  present  over  the  region  of  the  heart  in  fonr  of  the  U 
cases  of  endocarditis  M-ith  previous  mitral  incompetence,  in  four  of  iJ 
five  with  aortic  incompetence,  and  in  four  of  the  seven  witli  mi 
aortic  incompetence.  There  was  pain  in  the  side  or  chest,  or  tigb( 
of  the  chest,  not  including  those  with  pain  in  the  heart — in  fc 
of  the  ten  with  mitral;  in  one  of  the  four  with  aortic  ;  and  iu  three 
the  seven  witli  mitral-aortic  valvidar  diseiwe.  There  was  no  pain  either 
in  the  heart,  chest,  or  side,  in  two  of  the  ten  cases  with  mitral;  in  none 
of  the  five  witli  aortic;  and  in  one  of  the  seven  with  mitral-ooi 
valvular  disease,  or  in  only  three  of  the  twenty-two  cases  under  coi 
sideradont     We  bare  seen  that  pain  in  the  heart,  side^  or  cliest. 
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in  ]»y  far  the  lai-gest  proportion  of  such  cases ;  and  that  pain  in  tho 
jKirls  named  is  much  more  frequent  in  coses  of  endocaixlitis  in  ■which 
the  heart  was  pi*eviou9ly  aifected  wiLli  valv^ar  disease,  than  iu  those 
cases  of  endocaiditis  in  whicli  the  heart  was  previously  healthy. 

The  respiration  was  serioasly  aftected  in  a  very  large  proportion  of 
Uie  cases  of  vahmlar  disease  with  endocarditis.  This  condition  in  such 
Cftses  is  inevitable,  for  the  eflect  of  all  the  diseases  of  the  valves  is  to 
interfere  with  the  eflicicut  onflow  of  the  blood  towards  the  system,  and 
therefore  to  throw  the  blood  backwards  upon  the  lungs.  Tliia  applies 
of  course  with  primary  imd  immediate  force  to  incompetence  of  the 
mitral  valve,  which  throws  a  portion  of  the  blood  just  received  back 
again  upon  the  lungs,  ^\ith  the  effect  of  overcharging  the  pulmonary 
vessels.  The  return  of  the  blood  back  again  from  the  aorta,  owing  to 
aortic  incompetence,  into  the  left  ventricle  from  which  it  has  just  been 
sent,  is,  however,  ouly  one  short  stagt*  forwards  from  the  seat  of 
mitral  incompetence ;  and  the  almost  immediate  effect  of  the  aortic 
incompetence  is  to  produce  a  back-flow  of  blood  upon  the  pulmonary 
vessels,  and  tu  delay  the  blood  in  those  vessels  and  congest  them. 
The  presence  of  this  surplus  amount  of  blood  in  tho  luugs,  which 
upsets  the  healthy  balance  of  the  circulation  through  the  lungs  aud 
the  body,  compels  tho  respiratory  organs  to  exert  themselves  to 
the  U-ip  of  their  power,  so  that  they  may,  if  possible,  expel  forwards  into 
the  b(Miy  the  weight  of  blood  that  oppresses  them.  Ilcuce  rcsxdt 
laboriou?5,  ditUcult,  and  rapid  breathing,  pulmonary  apoplexy,  pleiu-isy, 
catArrh,  and  bronchitis. 

The  respiration  was  rapid  in  four,  the  chest  was  painful  or  tight  in 
two.  and  cough  with  pulmonaiy*  apoplexy  occurred  in  another  of  the 
ctscB  with  mitral  valve-disease;  while  iu  two  of  those  cases  there  is  no 
'  '  1  ■•  state  of  the  lungs,  and  in  one  they  were  healthy  iu  function. 
i  .  ;  liing  was  quick,  or  there  was  cough,  or  pain  in  the  chest,  in 
limrof  the  1^WQ  cases  with  aortic,  and  in  six  of  the  seven  with  miti*al- 
Witic  valvular  disease.  More  than  three-fourths,  therefore,  of  the 
HMs  of  valvular  disease  M*ith  endocarditis  had  seiious  ilisturbance 
^  tho  respiratory  functions. 


CUXICAL  inSTORT  OF  ENDOCAEDITIS  IN  CASES  OF  CHOREA. 

The  association  of  chorea  with  endocanlitis  has  long  been  kno^vn, 
both  clinically  and  from  examination  after  death  ;  and  it  has  already 
iBceivcd  illustration  in  this  volume,  at  pages  290,  291,  where  two 
foportwnt  cases  of  chorea  are  alluded  to  that  have  been  published  by 
^>t.  Broatlbeut  and  Dr.  Tuckwell,  in  both  of  which  there  was  endo- 
(anlitiH,  and  minute  cerebral  endjolism ;  and  in  one  of  which  there 
tM  acute  rhcu?uatiBm  as  well  as  chorea.  I  had  also  occasion,  in  this 
article  on  endocarditis,  to  give  at  page  485  a  case  which  illustrates 
tb«  associiUion  of  chorea  with  endocarditis.  I  shall  now  give  a  brief 
iceotmt  of  tho  cases  of  chorea  treated  by  mo  in  St,  Mary's  Hospital, 
vith  especial  relation  to  their  association  vith  endocarditis. 
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CliniccU  HisUyry  of  the  Cases  of  Chorea,  in  relation  to  the  presenu  of 
Endocarditis,  observed  by  the  Author  in  St.  Mary*B  Hospital. — I  find 
notes  of  40  cases  of  chorea  that  were  xinder  my  care  in  St  Mary's 
Hospital,  and  in  34  of  them  the  signs  of  the  heart  are  noted^  while  in 
6  of  them  they  are  not  so. 

CASES  OF  CHOBEA  IN  RELATION  TO  THE  PRESENCE  OR  ABSENCE 
OF  ENDOCARDITIS. 

1.— Cases  is  which  there  was  no  endocarditis,  heart  sounds  healthy        .     10 

2. — Cases  in  which  there  was  probably  no  eadocarditis  : — 

a.  Slight  prolongation  of  the  first  sound         ....        5 
h.  Ansemic  marmur  over  the  polmonaiy  artery        ...        1 

—      6 

3. — Cases  in  which  there  probably  was  endocarditis  :  - 

a.  Prolongation  of  the  first  sound 3 

h.  Mannar,  tricuspid  or  pulmonic 2 

4. — Cases  in  which  there  was  endocarditis  : — 
a.  With  mitral  regurgitation  -> 

cC^  Ending  in  restoration  of  Talre 2 

r^  Lessening  of  murmur  on  recovery        ....        2 
^^  Mitral  regurgitation  established  on  recovery         .        .        8 

12 

h.  \^  With  aortic  regurgitation  4^ 1 

—    13 

34 

Cases  in  which  the  heart  was  not  observed 0 

Total 4't 

Association  of  the  Cases  of  Chorea  with  Rheumatisni. — The  well- 
established  aesociation  of  chorea  with  articular  rheumatism,  renders 
the  study  of  the  coiiuexion  of  rheumatism  with  these  cases  of  chorea 
necessary  before  we  consider  the  occurrence  of  endocarditis  in  chorea. 
Acute  rheumatism,  as  we  have  just  seen,  is  so  very  frequently  ac- 
companied by  endocarditis  that  we  must  be  careful,  when  ascertaining 
the  frequency  of  endocarditis  in  chorea,  not  to  attribute  the  internal 
inflammation  of  the  heart  too  readily  to  chorea,  when  it  may  be  caused 
by  the  rheumatism  associated  in  certain  cases  with  that  affectioa 

Articular  rheumatisni,  in  a  subacute  form,  was  definitely  present 
during  the  attack  in  six  of  the  forty  cases  of  chorea.  In  five  of  these 
cases  the  rheumatic  affection  immediately  preceded  the  occurrence, 
and  continued  for  a  short  time  after  the  supervention  of  the  attack 
of  chorea.  In  one  of  the  cases,  in  which  there  had  been  no  previous 
rheumatic  attack,  the  joints  became  inflamed  in  the  course  of  iLe 
choreal  affection. 

In  addition  to  these  six  cases  of  chorea  with  pronounced  articular 
rheumatism,  there  were  five  cases  of  chorea  in  which  there  was  pain  in 
all  the  limbs  (in  1),  or  in  the  shoulder  and  hips  (in  1),  or  in  the  legs 
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1),  or  in  the  hands  (in  1),  or  there  was  stiffness  of  the  arms  and 
and  of  the  left  ring-finger  (in  1).  In  none  of  these  cases,  however, 
there  swelling  or  rethiess  over  tlie  joints ;  but  this  does  not  apply  to 
the  redness  wlucli  affected  the  wrists,  elbows,  and  face  in  one  patient 
from  violent  friction.  There  were  also  five  aises  of  chorea  that  were 
free  from  rheumatism  during  the  attack,  that  gave  a  histoiy  of  ante- 
cedent acute  rheumatism,  occurring  from  two  years  to  two  or  three 
months,  and  in  one  instance  for  an  imcertaiu  period,  before  the 
occurrence  of  the  chorea. 

The  proportion  in  which  endocarditis  appeared  in  those  cafies  will 
be  given  presently. 

Prcqtortmi  of  Cases  of  Chorea  in  which  Endocarditis  was  presatt. — 
In  nearly  one-third  (10  in  34)  of  the  cases  of  chorea  in  which  the 
bounds  of  the  heart  were  obsen'ed,  those  sounds  M'ere  healthy ;  in 
one-sixtli  of  them  (5)  there  was  slight  prolongation  of  the  first  sound, 
and  in  one  case  there  was  a  pulmonic  nmrmur.  I  have  classed  the 
six  latter  cases  among  tljose  in  which  there  was  probably  no  endo- 
carditis, and  I  think  we  may  infer  that  those  sixteen  cases,  amounting 
ost  to  one-half  of  the  whole,  were  free  from  inflammation  of  the 
tenor  of  the  heart.. 
In  three  cases  in  which  there  was  marked,  almost  murmur-like, 
prolongation  of  the  first  sound,  and  in  two  with  a  tricuspid  or 
pulmonic  murmur,  amounting  to  almost  one-sixth  of  the  whole  (5 
in  34),  the  presence  of  eudocaj-ditis  was  probable. 

Tiie  remaining  cases,  amounting  to  fully  one-third  of  tlie  whole  (13 
34),  gave  complete  evidence  of  the  existence  of  endocarditis,  in  the 
ence  of  a  miti-al  murmur  in  twelve  instances,  and  of  a  diastolic- 
aortic  murmur  in  one. 

I  think  it  probable  that  the  majority  of  the  six  cases  of  chorea  in 
which  the  heait  was  not  observed,  ought  to  be  added  to  those  in 
which  there  was  no  endocarditis. 

Cases  of  Endocarditis  mth  n  Mitral  Murviur. — ^Tlie  cases  of  choreal 
docarditis  with  mitral  regurgitation,  considering  the  comparatively 
all  number  of  those  cases,  offered  as  great  vai'iety  in  character, 
ode  of  commencement,  course,  and  result,  as  the  cases  of  rheumatic 
docarditis  with  mitral  regurgitation. 

Endocarditis  with  mitral  regui'gitatiou  ended  more  than  twice  as 

n  in  established  mitral  disease  in  chorea,  tlian  in  acute  rheumatism. 

ti-al  regurgitation  became  permanently  estublished  in  two-thirds 

thii  ciises  of  chorea  with  mitral  murmur  (S  in  12) ;  and  in  loss  than 

e-third  of  the  cases  of  acute  rheumatism  with  mitral  murmur  of 

e  first  series  (14  in  49),  and  in  only  one-sixth  of  those  of  the  second 

treated  by  rest  (3  in  20).     The  integrity  of  the  valve  was 

d  in  one-sixth  of  the  cases  of  chorea  with  a  mitral  murmur  (2 

),  and  in  another  sixth  of  them,  the  muiniur  was  becoming  feebler 

hen  tlie  patient  left  the  hospital  (2  in  12). 

The  uiiti-al  munuur  in   fully  one-half  of  the  cases  (7  in  12)  was 
tmited  in  the  region  of  the  apex,  and  was  not  described  as  extending 
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beyond  that  region ;    but  was  simply  onterod  tis  a  systolic  mill 
muinmr,  or  a  systolic  murmur  at  the  apex. 

The    five  remaining  cases,  compared  with  those  just   dismij 
presented  gieater  breadth  of  area  ;  variety  in  intonation  and  volm 
of  sound  ;  and  individual  life. 

In  two  of  these  cases  the  mitral  min*mur  was  very  extensive,  beii 
audible  over  the  back  of  the  chest,  above  and  below  the  scapulie,  and 
the  greater  port  of  the  left  side.     0»e  of  tliem,  when  admitted,  had,^ 
been  ill  witli  chorea  in  a  severe  form  for  some  >veeks,  but  the  affectiofl^| 
was  now  but  slight.     A  loud  systolic  murmur  centred  itsidf  at  the™ 
apex ;  and  was  audible  along  the  sternum,  and  far  to   the  right  of 
its  lower  portion,  thougli  feeble  at  its  upper  part ;  from  the  tliird  to 
the  seventh  left  coatal   curtilages;  in    front  of  the  epigastrium  and 
the  liver;  and  all  over  the  dorsum,  especially  on  the  left  side.     The 
impulse  of  both  ventricles  was  immoderately  strong  and  extensive,  the 
apex-beat  being  present  an  inch  to  the  left  of  the  nipple-line.     These 
signs  underwent  little  change  after  the  admission  of  the  patient,  and 
it  was  evident  that  the  endocarditis  had  ceased.  \ 

The  other  case  came  in  with  acute  endocarditis,  a  mitral  mm  - 
being  audible  at  the  apex  and  over  the  right  ventricle.  A  few  -i  , 
later  it  could  be  heard  towards  the  axilla,  and  over  the  back,  u 
high  as  the  upper  part  of  the  scapula.  At  the  end  of  the  seventli 
week  the  murmur  was  grave  and  musical,  and  a  fortnight  later  it 
appeared  as  a  prolonged  bellows  sound.  After  this  it  was  hardly 
30  loud,  but  towards  the  end  of  the  fourtli  month  after  admission  it 
was  grave  and  vibrating. 

This  case  had  an  interest  much  broader  than  the  simple  relation  ot 
chorea  to  endocarditis ;  for  it  had  interwoven  with  it  from  its  conr- 
mencement,  and  throughout  an  important  part  of  the  early  periotl  of 
its  course,  the  relation  of  acute   rheumatism   to  chorea,  and  of  acute 
rheumatism  to  endocarditis  also.     It  began  "with  inflammation  of  th< 
ankle,  conjoined  with  chorea.     Six  week.s  later,  when  admitted, 
knee  was  inflamed,  chorea  being  the  most  pronounced  disease,  an« 
the  two  affections  being  accompanied  by  endocarditis.     Was  this  em 
cartlitis  tlie  direct  offspring  of  the  subdue<l  attack  of  acute  rheumatii 
or  of  the  chorea,  or  of  the  two  conjoined  affections,  each  taking  It 
part  in  giving  a  combined  birtli  to  endocarditis  ? 

During  the  third  week  the  arms  were  slightly  rheumatic,  as  wcl 
as  the  lower  limbs,  and  the  patient  lay  motionless  in  bed,  apparent!] 
stilled  by  the  afiections  of  the  limbs  and  joints,  the  choi-ea  beu 
almost  or  quite  latent.     After  this  the  rheumatism  insensibly 
appeared,  the  chorea  insensibly  reasserted  itself,  and  for  the  rcmaint 
of  the   patient's    long  history,  the    chorea,   moditiad   in    form 
severity,  was  the  only  apparent  affection;  accompanied  throughoul 
however,  by  endocarditis. 

The  other  three  instances  of  which  I  have  to  speak  were  crises  o(. 
chorea,  unalloyed,  during  the  attack,  by  rheumatic  arthritis  ;  but 
of  them  hafl  suffered  some  time  before  from  acute  rbeumatism. 
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fne  of  them,  a  girl,  Iiad  been  long  ill  with  chorea,  and  had  gone 
mgh  a  rheumatic  attack  two  years  before.  She  came  iu  with 
md,  smooth,  systolic  inurmiir  at  the  ajtex,  wliich  wn.s  axulible  over 
ri^^lxt  veutriclo.  AlUu-  this  the  murmur  underwent  minor  translbr- 
Tnfttious,  l»eing  like  a  bellows  sound  on  the  4th  day,  and  almost  musical 
on  the  8th.  when  the  apex-buat  extended  further  outwards,  the  murmur 
being  faintly,  if  at  all,  audible  below  the  angle  cf  the  left  scapula. 
The  apex-beat  extended  a  little  beyond  tlie  nipple.  This  case  came  in 
with  endocarditis,  which  was  evidenced  by  the  varying  chamcter  of 


murmur;    but   there   Ls   nothinj 


to  show   whether  or 
from   the   old  attack 


not  this 
of  acute 


Btient  had  acquired  mitral   disease 
Bumatiiim. 
This  last  question  does  not  ^complicate  the  next  case,  for  though 
this  patient,  a  giil,  had  twice  been  affected  with  acute  rheumatism, 
yet  she  had  no  murmur,  but  a  prolonged  first  sound,  on  admission.   A 
murmur,  however,  appeai-ed  at  the  apex  ou  the  4th  day.  which  was 
grave  on  the  0th  and  the  8th,  and  was  lowd  on  the  14th  day,  when  it 
extended  towards  the  axilla.     The  apex-beat  was  strong  on  the  Gth 
*lay,  three-and-a-half  inches  from  the  sternum  ;  but  on  the  8th  it 
luld  scarcely  be  felt. 
he  last  case,  a  boy,  was  fi'ee  from  rheumatic  taint,  and  presented 
murmur  during  the  first  six  weeks  ;  but  at  the  end  of  that  time 
had  pain  in  the  chest,  and  a  week  later  a  smooth  bellows  murmur 
)cared    at  the  apex,  which   three  weeks  later    spread    upwards 
rards  the  axilla,  and  downwards  over  the  stomach.     After  this, 
during  a  long  period,  extending  from  first  to  last  over  five  months,  the 
murmur  underwent  various  changes,  being  a  very  smooth  bellows 
murmur  on  the  62nd  day,  audible  U])wards  towards  the  axilla,  and 
w  nwanls  over  the  stomach.     On  the  70th  the  murmur  was  very 
d  and  superficial,  being  heard  towards  the  axilla,  but  for  a  very 
ort  way  below  the  heart.     The  first  sound  was  very  feeble,  while 
^c  second  was  very  loud  over  the  pulmonary  artery,  in  the  manner 
dy  related  at  page  404,     After  this  the  mitral  murmur  under- 
nt  various  modulations,  being  moderately  loud  on  the  102nd  day, 
very  loud  at  the  apex  on  the  105th,  but  scarcely  audible  over  the 
g  to  the  left,  or  towards  the  axilla;   much  weaker  ou  the  12nth; 
t  on  the  13oth  day  it  wb^j  loud  below,  especially  on  expiration,  and 
was  not  heard  outwards  during  inspiration.     On  the  14GtIi  day,  and 
e   last   report,  there  was  very  slii;ht  fiUness  over  the  heart,  the 
pulse  of  the  right  ventricle,  which  seven  weeks  previously   was 
ug,  extending  from  the  third  cartUage  to  the  sixth,  and  from  the 
lum  to  the  nipple,  was  on  the  last  observation  less  strong  to  the 
nght  of  the  lower  sternum,  and  extended  from  the  second  to  the 
foiirttt  cartilages.     The  miti*al  bellows  murmur  was  not  so  smooth 
as  before,  and  was  again  heard  up  to  the  axilla.     The  double  im- 
pulae  of  the   pubnonaiy  artery,  previously  marked,  was  no  longer 
perceptible.     There  was  no  murmur  over  the  back.    He  went  out 
comparatively  well,  being  free  from  choreal  movements. 
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In  this  case,  as  in  that  just  related,  duriDg  the  attack  of  endocarditis, 
when  the  patient  lay  speechless  in  bed,  the  heait  became  enlarged, 
and  the  lung  shrank  away  from  before  the  heart,  exposing  its  increased 
impulse  over  a  large  area;  and  the  mitral  murmur  was  heard  exten- 
sively over  the  region  of  the  contracted  lung,  and  that  of  the  stomach. 
At  a  later  period,  however,  with  returning  health,  strength,  and  exercis 
the  luug  expanded  freely,  and  interposed  itself  between  the  greatt*i 
part  of  the  heaii  and  the  walls  of  the  chest,  so  as  to  cut  off  tl 
extended  liorder  of  the  area  of  impulse,  and  to  lessen  that  of  thi 
murmur  by  damping  and  silencing  its  sound. 

Case    of   ETuiocardiiin   unth    a    I^iastohc- Aortic    Murmur. — This 
patient,  a  boy,  came  in  with  a  second  attack  of  chorea,  which  began 
three  weeks  previously  with  pain  in  the  legs  of  a  rheumatic  cha- 
racter, followed,  a  week  later,  by  choi*eal  symptoms,  which  became 
gradually  more  severe.     On  his  admission  the  heart  sounds,  so  fat 
as  they  could    be   made  out,  were  healthy,  but  on  the  3rd  day 
diastolic  munnur  was  audible  over  the  centre  of  the  sternum.    Teaj 
days  later  this  murmur  was  heard,  very  prolonged    and  loud,  overj 
the  whole  length  of  the  sternum ;  beiug  audible  to  the  right  of  tbe 
\ipper   part   of    the    bone,   and   to  the  left    of  its   lower   portion, 
but   becoming  weaker   towards  the    apex  of   the   heart      On  the 
SOth  day  the  diastolic  muimur  was  still  loud,  and  maintained  its 
ground    eveiy'^vhere ;    and   it    was  joined    by   a    systolic   murmur, 
loudest  at  the   steraum  and  not  mitral       Three    weeks  later  the 
diastolic  murmur  was  inaudible  at  the  middle  of  the  sternum,  and 
was  feeble  at  its  upper  and  lower  portions  ;  but  on  the  7i*th  day,  the 
last  obscr\-ation,  it  had  apparently  resumed  much  of   its  loudness 
and  extent,  and  the  systolic  murmur  was  silent. 

In  tliis  case,  as  in  one  of  those  just  told,  the  question  must  be 
put.  Was  the  endocarditis  caused  by  the  primary  articular  rheuini- 
tism,  or  by  the  resulting  chorea,  or  by  the  combined  iuduence  rf 
the  two  affections  ? 

EJiDOCAllDITIS  IN  PYEMIA. 

There  was  only  one  instance  among  the  71  cases  of  pymmia 
secondary  inflammation  examined  after  death  in  St.  Mary's  Hoepit 
in  which  the  appeamnce  of  endocarditis  was  observed  and  repoi 
That  case,  a  man,  who  was  under  my  care,  presented  a  spot  in  tl 
right  lung,  an  inch  long,  consisting  of  pus,  and  apparently  brtikel 
down  lung-tissue,   and  supei'ficial  to  this  a  patch  of  dry   fibrinoi 
deposit   on   the  pleura  ;  and    numerous   spots,  similar  but   smulU 
through  the  back  of  the  middle  and  lower  lobes  of  that  lung,    Th< 
was  also  a  large  globular  and  Huctuating  tumour  on  the  uj>per  ai 
inner  part  of  the  left  kidney  three  inches  in  diameter.     On  cuttinj 
into  it  highly  offensive  blood-like  fluid  escaped,  and  on  la^iiig  it  fi-eel] 
open  there  was  a  clot  of  blood  and  a  little  pus.  The  sac  was  lined  wil 
a  delicate,  highly  organised,  chorion-like  membrane,  with  numerous 
prominent  blood-vessels  ramifying  on  its  surface.     There  was  a  Lirge 
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black  spot  of  apoi)lectic  effusion  in  the  substance  of  the  kidney  near 
the  membrane.     The  structure  of  the  kidney  wa.s  healthy. 

The  Iieart  was  of  natural  size,  and  there  was  a  patch  of  recent 
roughness  on  the  surface  of  the  left  auricle.  Several  nodule.g,  from 
the  size  of  a  s]ilit  pea  to  that  of  a  niillft-seetl,  were  situated  on  the 
free  margin  of  the  mitral  valve.  The  corpora  Arantii  of  the  aortic 
valve  were  enlarged.  The  patient  was  admitted  in  a  slate  of  j^eat 
depression,  his  mind  wandered,  and  mucous  and  sonorous  noises  were 
audible  over  the  chest.     Tbe  state  of  the  heart  was  not  observed. 

The  attack  of  endocarditis  was  in  this  case  tlie  marked  secondary 
effect  of  the  pyanuia.  l>ut  the  solitary  occurrence  of  this  instance 
with  endocarditis  in  71  cases  of  pyainiia  shows  that  the  inilamnialion 
of  the  interior  ot  the  heart,  so  common,  iis  we  have  seen,  in  acute 
ihctimatism  and  clmrea.  is  rare  in  pyaemia,  thongli  less  so,  as  we 
shall  see,  than  in  tlie  fatal  stage  of  Driglit's  disease. 

Tlie  Bigns  of  the  heart  affection  were  not  observetl  in  this  case  of 
pya*mic  endocarditis.  I  have  had.  however,  frequent  opportunities 
of  examining  a  patient  affected  with  pya3mia,  in  tjie  course  of  whose 
verj'  serious  illness  the  signs  of  endocarditis  appeared  and  held  their 
ground.  Plem-Lsy  first  showed  itself,  aod  the  evidence  of  inflamma- 
tion in  both  lungs ;  and  after  a  lime  a  systolic  murmur  became 
audilde  at  tlie  ajie.x.  This  murmur  was  constant,  but  it  varied  in 
loutluess,  tone,  and  area  during  the  course  of  the  illness.  After  this 
^■(ient'8  recoveiy  a  mitral  murnmr  was  estiiblished. 

I 
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have  only  bpen  able  to  find  one  instance  with  evidence  after 
h  of  endocarditis  in  tlie  whole  of  the  cases  of  Brij^dit's  disease- 
ribed    in    the    post-mortem    records    of    St.    Mary's   Hospital^ 
untin^  to  207,  excluding  those  in  which  there  wa.s  rt^gur^ntation 
tlirout;h  the  mitral  or  the  aortic  valve,  or  through  Itotli  valves,  or  ob- 
•trucUon  of  the  mitml  orifice.  That  case  was  one  of  fatty  disease  of  the 
Icidm-y  in  a  man,  aged  41,  who  was  under  m)'  care.     His  heart  was 
ler  large,  weighing  Vli  ounces,  and  was  dilated  and  flabby.     The 
dure  uf  the  valves  was  hnalthy,  witli  the  exception  of  a  patch 
white  deposit  on  tlie  anterior  Hap  of  tlie  mitral  valve,  which  did 
appear,  after  death,  to  interfere  witli  the  function  of  the  valve. 

man,  when  admitted,  presented  a  yellowish  pallor  and  puPfiness 
face.  Jle  had  been  a  healtliy  man  until  he  took  cold,  nine 
ths  previously,  after  which  he  became  gradually  weak  ami  pale, 
[1  h\u\  palpitation  and  frequent  vomiting,  symptoms  wilh  which  ho 
still  Iniubled.  Tliere  was  some  albumen  in  his  urine.  The  right 
Vtioa  of  hifl  neck  was  rather  swollen  and  pulsating,  and  there  was 
T'tilsation  of  the  tempoml  artery.  The  heart's  impulse  w;is  very 
and  diffused  over  the  cardiac  space  during  expiration  only, 
1.  It  could  l>e  felt  between  the  eu-siform  cartdage  and  the  left  seventh 
coit;d  Ciirliiage.  The  liver  was  finn  and  low,  and  presented  a  diffused 
[mUHtign  in  the  epigastric  space. 
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A  soft  systolic  bellows  murmur  was  audible  at  the  apex,  and 
peculiar  short  double  murmur  between  the  nipple  and  the  stem 
which  was  obscured  by  tlie  natural  heart  sounds.  These  munn 
varied  considerably  fi-om  day  to  day,  but  they  were  genei-ally  audi! 
though  the  diastolic  noise  was  more  or  less  ol)scure.  About  a  we 
after  his  admission  a  peculiar  humming  venous  murmur  was  h 
to  the  right  of  the  sternum  wJien  he  sat  up,  but  not  when  he  Iitv 
down,  which,  sometLmes,  disappeared  without  apparent  cause,  when 
it  could  be  brought  back  by  pressure  over  the  jugular  vein. 

On  the  42nd  day  he  jtresentcd  considerable  general  dropsy,  an«l 
for  the  first  time  the  murmurs  were  very  faint  anil  obscure,  and  two 
days  later  they  were  lost.  After  this  the  mitral  murmur  was  ^' 
times  audible,  but  was  genei'ully  not  so,  and  the  diastolic  mi.; 
was  only  heard  once,  corresponding  with  a  thrill  near  the  apex.  liiv 
last  obsen'ation  was  made  on  the  77th  day,  when  a  faint  systohc 
murmur  was  heard  over  the  seventii  caitilage,  and  feeble  doubling  of 
the  first  sound  over  the  sixth  cartilage.  The  vu-ine  was  then  scarcely 
albuminous,  and  it  had  been  so  during  a  considerable  period  of  the 
history  of  this  patient,  wlio  died  on  the  98th  day. 

I  have  ranked  this  case  as  one  of  endocarditis,  because  of  tla* 
presence  of   a  white  deposit  on  the  mitral  valve,  which  was  otL€^ 
wise  healthy,  and  of   the  liistory  of  varying  murmui-a,  pointiog  Ui 
changing  affection  of  the  mitral  and  aortic  valves.     The  long  duration 
of  the  case,  and  the  small  ainount  of  change  to  which  the  valve  hid 
been    subjected,  make  it   d<mbliul  wliether    tlie    endocarditis  wa* 
prestiiit   in    move  than  its    elfect,  the  white   deposit  on   the  mitnil 
valve,  at  and  bi-^forc  tiio  time  of  death ;  but  if  we  take  that  aftpear 
ance,  and  the  varying  signs  of  double  regurgitation  into  account, 
think  we  may  infer  that  this  case  was  one  of  endocarditis.     It 
true  that  both   mitral  and    aortic  regurgitation  may  be  present 
Bright's  disease  when  there  is   very  great  tension  of  the  arterii 
and  great  liypertropliy,  with  dilatation  of  the  left  ventricle ;  that 
such  cases  those  murmurs  usually  vaiy  in  character^  acconling  to  tl 
varying  intensity  of  the  causes  that  gave  them  birth  ;    that  they  ma; 
be  suspended,  restored,  and  again  lost,  even  permanently ;  but  tlii 
case  did  not  present  those  conditions,  for  the  heart,  though  clilat 
was  not  greatly  enlarged,  and  was  not  hypcrtrophied,  since  it  onl 
wei^liod  12 J-  ounces. 

Admitting,  then,  that  tliis  w^bs  a  case  of  endocarditis  occurring  in 
patient  affected  with  Bright's  disease,  it  is  evident,  that  as  this 
the  solitary  instance  of  that  kind  that  was  noticed  among  so  man; 
cases  of  Bright's  disease  without  disease  of  the  valves,  that  althti 
endocarditis  may  occur  in  that  disease,  yet  that  it  is  rare-  Tliis 
becomes  more  marked  when  we  compare  the  cases  of  acute  rheumatism, 
and  of  chorea,  with  those  of  Bright's  disease  ;  for  in  the  two  fomifi 
affections,  from  one-half  to  one-third  of  the  cases  were  affected  with 
inflammation  of  the  interior  of  the  heart. 

The  frequent  presence    of   thickening  of   the  mitral    valve,  and 
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occasionally  of  the  aortic  valve ;  aud  tlie  large  pi-oportion  of  caaes  of 
valvular  disease  without  a  previous  liiatorv  of  acute  rheumatism ; 
perhaps  point  to  the  occurrence  of  endocaixlitis  in  those  cases  during 
the  earlier  period  of  their  history.  If  so,  endocarditis,  and  pericarditis. 
behave  very  differently  from  each  other  in  Briyht's  disease,  for  wliile 
pericanlitis  is  common  towards  the  fatal  period  of  this  disease, 
especially  when  the  kidney  is  granular,  and  is  rare  during  its 
earlier  history,  endociirditis  is  very  rai-e  towards  its  fatal  period, 
hut  is  not  very  infrequent  during  its  earlier  history ;  that  is — if 
the  thickening  of  tlie  valves,  and  especially  of  the  niitial  valve,  and 
complete  valvular  disease,  have  their  origin  in  tlie  Bright's  disease 


ICAL  HISTORY  OF  EXrOCAUDlTTS  OCCT^BniNG  IN  CASES  OF 
VALVL'LAU  DISEASE  OF  THE  HEART. 

iullucuce  of  previous  valvular  disease  in  rendering  endocarditis 

re  frec^uent  and  severe  in  cases  of  acute  rheumatism  has  been 

dy  seen  at  page  507.     We  then  observed  that  the  presence  in 

that  affection  of  disease  in  the  valves  of    the   heart-,  by  adding  to 

the  labour  of  that  organ,  ami  )»y   rendering  its     internal    apcrturea 

more  rough  aud  irregidar,  increased  the  danger  of  the  occurrence  of 

internal  intlammation  of  the  heart,  and  intensified  that  inflammation 

when  established. 

So  great,  indee<l,  is  the  influence  of  valvular  disease  in  exciting  and 

"    iii;  inflammation  of   the  diseased  valve,  that  we  find  that 

is  is  apt  to  occur  in  such  cases,  even  when  free  from  ticiite 

liicumatism,  chorea,  or  any  other  general  disease. 

I  woidd  refer  here  to  some  interesting  remarks  by  Dr.  Moxon  on 
this  important  subject. 

The  accompanying  table  (p.  520)  will  show  at  a  glance  the  }>roportion 
in  which  endocnjxlitis  was  present  at  the  time  of  death  in  the  cases 
of  valvular  disease  of  the  heart  treated  in  St.  Mary's  Hospital. 


PATnOTiOGICAL   EviDEKCE  OF  ENDOCARDITIS    IN    CASES    OF    YALVtTI.AR 
DlSEASK  OF  THE  HKAKT. 

It  is  difficult,  even  impossible,  in  every  case  to  say,  from  the  appear- 
tnces  presentwl  after  death,  whetlier  or  not  endocarditis  is  present  on 
the  afl'ected  valves,  and  the  adjoining  surfaces  of  the  ventricle  and 
onricle.  This  is  due  to  Ihe  readiness  with  which,  in  certain  cases,  a 
depftsit  of  iihiiji  from  the  blood  as  it  streams  backwards  and  fo^^vard8 
through  the  miti-al  and  aortic  apertures,  attaches  itself  to  the  surfaces 
of  the  imperfect  valves,  roughc  ned  by  disease.  Tliis  is  equally  the 
refiult.  whrther  those  surfnees  be  roughened  by  the  slow  degeneration 
of  tlie  diheii.ted  fil>rous  lissues,  which,  although  they  may  have  been 
MMiaUy  i&flfuned  at  the  startuig  ]toint  of  the  disease,  yet  they  may 
iiwe  kmg  c«»ed  to  be  so ;  or  whctlier  the  surfaces  of  the  valve  be 
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inflamed  by  a  recent  aud  renewed  attack  of  local  endocarditis.  Li 
many  instances,  liowever,  it  is  self-evident  that  inflammation  actmilly 
affects  the  valve,  for  the  apixsarances  presented  are  pi-ecisely  tliow 
that  are  found  in  cases  of  recent  endocarditis,  owing  to  acute  rheuma- 
tism, chorea,  or  pyiemia.  Those  appearances  in  these  cases  are  to  be 
confided  in,  for  tlic  diseased  valves  have  been  descrilted,  without,  how- 
ever, as  a  nde  beiuj:;  defined  as  being  inflamed,  by  a  succession  of  able 
and  careful  patliologist^,  including  the  distinguished  names  of  Dr, 
Markham,  Dr.  Burdun  Sanderson,  Dr.  Murchison.  Mr.  Gascoyne.  Dr. 
Charlton  Hastian,  and  Dr.  Payne. 

Table  showing  the  number  of  cases  with  established  valvular 
disease,  among  those  not  affected  with  acute  rheumatism,  in  M-hich 
endocarditis  was  present  at  the  time  of  death.  Att'^nM 

Willi  Bi^l'v 

L — Casrs  witli  laUblishiMl  iiiitnil  ivjiargitntion  : — 

a.  Cases  with  entlncartlitid,  nut  nfToiitofl  with  Dri^ht'a  disoAiie  .        .     0  5 
6.  Cases   with   fibriaousi   conorutioca  on    the    vtUvo,  prolnibly    not 

iitfccttnl  with  cDilocanlitiji 3  3 

r,  CftSf-s  ill  which  no  UescriptioQ  uf  tlie  \'alre  vcta  foancl  ...     1  S 

rf.  Cases  without  cndocardilia  or  conoretiona 22  19 


I.— TOTAIi 


34  '      2»» 


II. — Cosia  with aurtic  rt'(^rgitAtion  :  (A)— from  <liaease  of  the  aortic  vnlvc  ; — 

a.  Cosos  with  t'lidoi'Jinlitia,  tint  affeLited  with  I5rii*ht's  iliseaso.         ,     fi 

b.  CoBca  with  fibrinous  coucrutioiis,  endorimtiti^  doubtfal  or  absent    5 

c.  Cfift-s  ill  which  thtTo  was  no  description  of  the  valve  .         ,         .2 
rf.  Cases  without  eudociUHlitis  or  concretions la 

Total 25 

(B) — From  greiitdilatittioaof  th«aortn,  the  flaps  of  ViUvo  being  healthy 
but  insuHicicnt 3 


n.— ToT.VL  with  aortic  ro;{UTgitation 


30 


III. — C-oses  with  initi-sil-aortic  regurjiitntion: — 

a.  Coses  witU<L'!vi1ocanUtis  not  afTootai  with  I3njj[ht's  disease  .         .     5 
h    Cases  with   niiHuous  couoretious,  cndocnrditiA  dnnbtful  or  abwnt     4 

c.  Caites  in  which  there  was  no  deHcription  of  the  valvQ  .         .         .3 

d,  Ctuea  without  endocanliti:*  or  concretions 19 


tir.-TOTAL  .  .  .  . 

IV. — Cases  with  olwtructiori  of  the  mitral  orifice  ; — 

i».  Coses  witli  pudocArditis,  not  affpcted  with  Bright's  diaeaso  . 


2S 


1 
b.  Case  with  roughnesfl  and  ulcer  at  edge  of  vulve  ...  .0 
e,  CdJcs  witli   vcj^etnttnns  or   ooiiCtL'tiuus  on  valve,  endocarditis 

doubtful  or  nhseut 2 

if.  Cases  without  endocarditis  or  concretions  ,        .        .        .        ,  \$ 


pfuze  &12. 


5  of  thoiM5  cased  tho  size  of  the  mitral  ajicrtnic  is  not  desmbed  :  la  5  it  m 
contracted  tn  a  modciate  extent,  and  iii  18  to  a  great  extent ;  and  in  1  it  mu  aiOMt^ 
closed  bj  a  ball  of  organised  fibrin. 


IV.— T.HAI 21  •         $■     ] 

1  1  am  not  certain  that  these  nninbf  ni  indndc  the  whole  of  the  ctuu^tt  trftfc  vaWi 
regurgitation,  since  most  of  the  onginal  copies  of  those  cases  have  boen  hist  or  nd^ 
placode  and  I  have  taken  tlit;ni  from  a  detmJhMl  tabulated  nbfltraet  of  those  cjuc«. 

This  note  applies  also  to  the  cases  of  mitral  regurgitation  given  in  the  Table  al 
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Among  the  cases  of  milral  regnrgitaiion,  five  presented  "  friuges  " 
and  one  a  ring  of  small  pajiillary  elevations  or  granulations  around 
tbe  free  edges  of  the  valve,  and  two  otliers  had  warty  or  rough 
excrescences,  and  another  had  nodules  of  lymph  on  those  free  edges; 
and  in  one  of  these,  the  auricular  surface  of  tlie  valve  was  roughened. 
One  of  those  instances  described,  I  think,  by  Dr.  Payne,  presented 
also  yellow  succulent  elevations,  almost  resembling  a  false  membmne, 
but  seated  under  the  epitheliuni.  I  have  also  included  among  the  cases 
of  endocarditis  four  instances  with  vegetations  on  the  auricular  surface  of 
both  flaps  of  the  mitral  valve,  and  one  with  extensive  ulceration  of 
its  anterior  flap,  in  Avhich  case  the  aiijoining  surface  of  the  ventricle 
waa  inflamed ;  five  other  cases  presented  large  excrescences,  or  concre- 
iiona  and  smaller  vegetations,  but  these  I  have  nut  included  among 
those  with  endocarditis,  although  some  of  thorn  may  have  had  that 
affection.  This  may  be  said  also  of  a  dtmbtfnl  case  in  which  the 
posterior  flap  of  the  valve  was  attached  to  tbe  wall  of  the  ventricle  by 
a<lhesions  readily  separated. 

Five  of  the  fourteen  cases  that  I  have  classed  among  those  with 
endocarditis  were  affected  with  Eright's  disease,  and  nine  of  them 
were  not  so. 

Fortj'-one  cases  with  mitral  regurgitation  were  free  from  vegetations, 
and  of  these,  nineteen  had  Bright's  disease,  and  twenty-two  were  free 
from  that  affection. 

The  cases  with  aortic  regurg^itation  presented  comparatively  few 
1  rices  or  severe,  with  endocarditis,  but  these  presented  great  variety 
i-ir  features.  One  of  them  showed  deposits  of  red  vegetations 
towards  the  edge  and  centre  of  each  flap  of  the  aortic  valve.  In 
another,  the  flaps  of  tlie  valve  were  cemented  together,  and  then  free 
niargins  were  roughened,  by  flbriuous  deposit  In  a  third  the  aortic 
apertoro  was  converted  into  a  mere  chink  by  adhesions ;  and  there 
was  an  irregular  deposit  of  lymph,  forming  vegetations,  about  the  basis 
of  the  conjoined  flaps,  some  being  hard,  some  cheesy,  and  others 
apparently  quite  i-eceut.  The  united  flaps  projected  like  a  funnel 
into  the  aorta  in  the  fourth  instance,  and  a  little  above  the  valve,  and 
therefore  on  the  imier  surface  of  the  aorta,  was  an  oval  patch,  half  an 
inch  long,  with  a  red  highly  vascular  floccident  surface.     Tlie  aortic 

'  ■,  in  the  fifth  case,  was  enlaiged  but  soft.  One  of  the  flaps  hwd 
,ite<i  away  at  the  sides,  and  a  large  nodular  mass  was  appended  to 
iW  «esamoid  body.  The  sixth  case  was  one  of  great  interest,  with 
contraction  of  the  descending  aorta  below  the  subclavian  artery-  so  as 
•carcely  to  admit  a  prolx',  and  embolism,  blocking  up  the  left  brachiiil 
•rteiy.  The  valve  was  universally  red,  soft,  pulpy,  and  formless,  and 
th«  aperture  was  contracted.  I  had  originally  only  ranked  five  of 
tliMe  cases  as  being  affected  with  endocarditis,  but  1  think  that  the 
^hole  »ix  may  safely  be  so  classed.  Only  one  of  these  six  cases  with 
oidocarditis  had  Bright's  disease,  the  remaining  five  being  not  so 
iffocted.  Ten  other  cases  presented  concretions  of  various  size,  some 
Wag  large,  one  like  an  alpine  strawberry,  attached  to  the  aortic  valve  ; 
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these  cases  being  affected,  and  unaflfccted,  by  Bright's  disease  in  equal 
numbers.  Twonty-iivri  of  thp  ca^es  with  aortic  re.pirgitntion  werefrpe 
from  concretion,  and  of  these,  thii-teen  had  Bright's  disease,  and  twelve 
were  free  from  that  affection.  In  six  cases,  aortic  regurgitation  was 
due  to  great  enlargement  or  dilatation  of  the  ascending  aorta,  th^g 
flaps  of  tlie  aortic  valve  being  healthy  in  structure,  but  of  insn fficicd^B 
size  to  close  tlie  widened  orifioe  of  tlie  aorta.  ^ 

It  will  I  think  be  sufficient  if  I  state  the  proportions  in  which  the 
cases  with  mitral  aortic  ri'ffurf/itatwn  were  affected  with  endocanlitii, 
presented  concretions,  withnut  distinct  c\4donce  of  endocarditis,  and 
were  free  from  concretions,  %vitliout  entering  iuto  details.  I  consider 
that  eight  of  those  cases  liad  endocarditis,  five  being  free  from,  and 
three  being  afl'ected  with,  Bnght's  disrase  ;  four  of  them  had  coti- 
cretiona  on  the  valves,  none  of  which'  had  Bnght's  disease  ;  and  in 
thirty-two  there  was  no  concretion  on  the  valves,  one  half  of  these 
being  free  from,  and  tlie  other  half  affected  with,  Bright  s  disease.         J 

I  shall  deal  with  the  oases  with  obstrircfcd  mitral  oriji^^e  in  the    1 
manner  tliat   I   have  just  dealt  witli  those  having  mitral-aortic   re-    | 
gurgitation.    Two  vl'  them  had  endocarditis,  one  being  free  from,  and    ' 
one  aflected  with,  Bright's  disease,  and  another  case  having  that  disease    ■ 
presented  nnighness  and  nlcemtion   of  the  edge  of  the  contnvte<l 
mitral    valve;    three    hail    vegetationSj    one    of    those   only    liavini; 
Blight's  disease,  and  twenty-five  nf  tbeui  had  neither  endocarditw  nor 
concretions  in  any  form  on  the  obstructed  mitral  orifice,  only  seven  of    i 
which  cases  had  Bright's  disease.  I 

It  is  evident  that  while  eases  with  mitral  regursit^tion  are  afferted 
in  a  rather  large  proportion,  or  nearly  one-fourth  (14  in  63),  with 
endocarditis,  only  one,  or  at  most  two,  in  twenty-nine  of  the  cases 
with  obstruction  of  the  mitral  orifice  gave  evidence  after  death  of  tTi-.t 
affection.     Cases  with  aortic  regurgitation  occupy  a  middle  po- 
between  the  two  classes  just  considered,  6  in  51  (or  1  in  9)  of  the-^ 
cases  being  affected  with  endocarditis.    The  cases  of  aortic  w^rpit*- 
tion  that  were  free  from  Briglit's  disease  were  much  more  ("; 
affected  with  endocarditis   (~i  in  30  or  1  in  6)  than  those  i : 
affected  with  that  disease  (1  in  21). 

Cases  with  mitral-aortic  regurgitation  have  endocarditis  rather 
more  frequently  (8  in  47  or  I  in  6)  than  those  with  aortic  regurgita- 
tion (6  in  51  or  1  in  9),  and  less  frequently  than  those  with  mitral 
regurgitation  (14  in  63  or  1  in  4^). 

Valvnilar  disease  was  less  frequently  attacked  with  endocarditis  in 
those  cases  thnt  were  affected  with  liright's  disease  (1 1  in  7S  or  1  xa 
7)  than  those  that  were  free  from  that  affection  (20  in  105  or  1  in 
5*2) ;  and,  as  we  Jiave  seen,  this  tendency  in  Bright's  disease  to  lessen 
the  frequency  of  tlie  occurrence  of  endocarditis  in  cases  affecte<i  with 
valvular  disease,  prevailed  through  the  whole  of  the  varieties  of 
disease  of  the  valves  that  we  have  been  investigating,  excepting  in 
cases  witfi  mitral  obstruction.  ^^^H 
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The  signs  and  symptoms  of  endocarditis  when  it  occurs  in  cases  of 
valvular  disease  of  the  heart,  not  affected  with  acut^  rhenmatism,  do 
not  differ  essentially  from  the  signs  and  symptoms  of  endocarditis, 
when  it  attacks  causes  of  acute  rheumatism  afiptt-tMl  with  valvular 
disease  of  si)me  standing.  T  have  alniady  given  ft  )>rief  eliniesil  history 
of  ft  series  of  case^  of  that  class  at  pages  o07-511,  and  it  -will,  I  think, 
be  sufficient  if  I  here  refer  to  the  narrative  and  r^mmd  of  those  cases. 
As  in  those  cases  so  in  these,  the  two  great  distinguishing  features  of 
tlie  supervention  of  endocarditis  upon  valves  ah*eady  aflectcid  with 
reffursitADt  or  obstructive  disease  are  (1)  the  gre-at  variability  of  the 
valvtilflr  murmurs,  and  of  the  size  of  the  heart,  as  indicated  by  the 
alternate  extension  and  contraction  of  the  area  of  the  impulse,  and 
the  alt*:rnatc  increase  and  diminution  of  its  force ;  and  (2)  the  great 

iieral  illness  with  whicli  the  patient  is  ad'ected,  an  illness  not 
ked  by  dropsy,  but  by  elevation  of  temperature,  over-action  or 
g  power  of  the  heart,  and  pain  in  the  cardiac  region,  side,  or 
c3MSt»  hurried,  difficult,  and  laboured  resjnration,  connected  often  with 
a  congestive  affection  of  the  hings^  showing  itself  sometimes  in  the 
form  of  bronchitis  or  of  pulmonary  apoplexy  with  its  attendant 
pleurisy.  I  would  again  refer  to  the  illustrations  I  have  given  with 
regard  to  those  vital  symptoms  in  a  previous  part  of  this  article. 

I  would  here  remai'k  that  the  occurrence  of  a  special  fever,  such  as 

tcric  fever,  may,  as  we  have  already  seen,  suspend  a  miti-al  or  an 
ic  regurgitant  murmur  for  a  time ;  but  this  occurrence  proclaims 
by  its  own  distinctive  symptoms. 


^^ner 
^Eark 


■»rti( 
^ielf 


I  have  not  given  any  account  of  the  temperatures  of  the  body  in  the 
above  clinical  histories  of  pericarditis  and  endocarditis ;  for  the  ther- 
tnometer  was  only  employed  in  the  Inter  cases,  and  therefore  in  an 
mBofficient  number  to  enable  us  to  arrive  at  general  results. 


EnPOCARDITIS   AFFFXTTINfH   THE  TRICUSPID  VaLVE. 

fodocarditis    and  structural  disease  of    the   tricuspid  valve  are 
tied  to  be  so  rare  in  the  adult,  that  there  ai*e  few  clinical  or 
jatlmlogioal  records  describing  atlections  of  that  valve. 

I  liave  examined  the  whole  of  the  cases  of  valvular  and  other 
diseaMtt  of  the  heart,  and  of  Bright's  disease,  contained  in  the  post- 
noTl^in  records  of  8t.  Clary's  Hospital,  from  1851  to  1869-70,  with 
tiic  special  object  of  ascertaining  the  frequency,  extent,  and  character 
of  any  affection  of  the  tricuspid  valve  that  might  occur  in  those 
and  the  result  is  given  in  the  accompanying  Table. 
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Cases  with  Affection  of  the  Structure  of  the  TaicrsriD 
Valve,  not  including  instances  in  which  the  valve  was  incompetent 
owing  to  the  ^eat  size  of  the  tricuspid  aperture  ;  but  including 
all  those  in  which  the  edges  of  the  valve  were  thickened,  but  the 
function  of  the  valve  was  unaCTected. 


a.  fuses  with  endoearrlitU,  not  affected  with  Bright**  diseue 

b.  Case  with  tibrinouH  concretion  nn  valve 

e.  Case  with  contraction  of  mitral  valve         ..... 

d.  Cases  with  thickeiiinK  siid  corrugation,  or  roagbneas  of  ralre 

(1  with  mitml-aortic  rt-jf.,  1  with  mitral  ob3tT.)  . 

e.  Casea  with  thickening  of  valve,  valve  not  incompetent 
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The  tricuspid  valve  was  affected  with  endocarditis  in  two  instances; 
one  of  these  patients  was  a  woman,  aged  40,  who  had  been  subject  to 
acut-e  rheumatism  when  a  child,  and  had  palpitation  on  slight  exertion. 
She  had  been  a  patient  in  the  hospitiil  ten  uiontha  previously  with 
dropsy,  ascites,  albarainnna,  and  a  tniti-al  mxirmur.  The  ascites  and 
dropsy  disappeared,  but  they  were  greater  than  before  when  she  was 
readmitted,  when  the  lips  and  nose  were  blue;  and  the  urine  wa^ 
scanty  and  very  albuminous.  The  mitral  murmur  was  louder  than 
before,  and  dyspnoea  appeared  in  paroxysms.  The  heart  was  rather 
large  (12  incites),  and  presented  patches  of  lymph  on  its  surface ;  the 
walls  of  the  right  ventricle  were  half  an  inch  thick,  being  thicker 
than  those  of  the  left  ventricle.  Warty,  rough,  irregular  fibrous 
excrescences  were  present  around  the  margin  of  the  mitral  orifice; 
looking  towards,  and  being  entirely  in,  the  left  auricle ;  the  ventricidsr 
surface  being  free  from  deposit :  and  there  was  a  smooth  fibrinous 
deposit  on  the  (auricular)  surface  of  the  tricuspid  valve. 

The  other  case  with  endocarditis  of  the  tricuspid  valve,  was  a 
woman  aged  42,  who  had  contraction  of  the  mitral  orifice,  which 
allowed  of  the  passage  of  but  one  finger.  The  heart  was  of  v^rv 
great  size,  and  its  cavities  contained  twenty  ounces  of  blood,  although 
it  only  weighed  V^  ounces.  The  tricuspid  valve  had  all  ita  flaps 
thickened  with  excrescences  along  their  margins,  but  the  valve  itself 
was  competent.  She  became  subject  to  palpitation  twelve  months 
previously  after  a  shock  or  fright.  Three  days  before  admission,  she 
raised  half  a  pint  of  bright  blood.  The  legs  and  feet  were  swollen, 
she  had  pain  in  the  chest,  the  heart's  action  was  violent,  and  there 
was  a  confused  rumbling  sound  at  the  apex.  There  was  no  albumen 
in  the  urine.  She  i>ecame  gradually  worse,  and  finally  palpitation  and 
dyspncea  were  superseded  by  drowsiness. 

In  both  of  these  cases,  the  right  side  of  the  heart  was  excited 
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excessive  and  continuous  labour  by  the  diseased  condition  of  the  uiitral 
valve,  which  in  one  inst-Tnee  was  affected  with  regurgitation,  and  in 
the  other  witli  great  obstniction. 

In  one  remarkable  case  a  large  concretion  waa  attaclied  to  the 
tricuspid  valve.  This  patient  was  a  man,  aj^<^(l  (19.  Tlie  heart  was 
large,  weighing  16  ounces,  the  tricuspid  valve  was  universally  thickened, 
and  a  iibrinous  dejwsit,  the  size  of  a  nut,  was  present  on  the  anterior 
sarface  of  one  of  the  flaps.  The  tendinous  cords  were  hypertrophied 
and  atheromatous.  One  uf  the  valves  of  the  pubuuuary  artery  was 
converted  into  a  hard  concrete  mass.  There  is  no  account  of  the  left 
aide  of  the  heart 

These  were  all  the  instances  that  T  can  find  in  which  there  was 
endocarditis  of  the  tricuspid  valve,  or  the  presence  of  concretions  on 
its  flaps  ;  but  the  inquiiy  into  the  numljer  of  other  cases  in  which  the 
tricnspid  valve  was  affected  may  throw  some  light  on  the  prolmblc 
frei[uency  of  antecedent  endocarditis  of  the  tricuspid  valve,  as  a  pro- 
bflhle  cause  of  disease  of  the  valve. 

I  may  briefly  state  that  in  one  case  there  was  contraction  of  the 
tricuspid  orifice,  so  as  barely  to  admit  two  fingers ;  and  thickening 
round  the  margins  of  the  valve ;  and  although  the  other  valves  were 
stated  to  be  healthy,  a  mitral  murmur  was  audi  hie  during  life.  In 
another  case,  with  mitral  obstruction,  the  edyos  of  the  tricuspid  valve 
were  thick  and  corrugative ;  and  in  a  third  patient,  who  had  heen 
affected  with  acute  rheumatism  six  mrmths  previously,  which  was 
followed  by  mitral-aortic  rcgui-gitation,  the  tricuHpid  valve,  which  was 
not  seen,  felt  rough  and  thick.  These  are  the  only  <  ase8  liiat  permit 
definite  evidence  that  in  them  tlie  tricuspid  valve  Lad  been  jircviously 
affected  with  endocarditis.  There  were  however  eighteen  other  cases, 
141  may  be  seen  in  the  Table,  in  which  there  was  some  thickening  of 
the  tricuspid  valve,  in  two  of  which  it  was  staled  to  be  atheromatous  ; 
but  in  none  of  these  cases  did  it  appear  that  the  tricuspid  valve  was 
inrompetent.  Twelve  of  those  cases  had  mitral,  aoilic,  or  mitral -aortic 
ret^'urgitation  or  mitral  obstruction;  and  of  the  remaining  six  cases  that 
were  free  from  valvular  disease,  five  had  Bright's  disease. 

It  does  not  appear  to  me  that  any  of  these  cases  present  definite 
cividence  of  the  previous  existence  of  endocarditis  of  the  tricuspid 
talve  as  the  cause  of  the  thickening  of  it-*  flaps,  although  it  is  pro- 
bable that  in  some  of  them  the  valve  had  been  originally  inflamed 
and  especially  in  those  cases  that  presented  aortic,  mitral,  or  mitral- 
aortic  regurgitation,  or  mitral  obstruction. 

TREATMENT  OF  ENDOCARDITIS. 


Entlocaixlitis  is  so  com]tletely  an  aflection  associated  with  those 
^{•nrtunt  diseases,  acute  rheumatism  and  chorea,  in  which  it  is  rare, 
*iUi  pytemia  and  Bright's  disease,  in  which  it  is  enmnutn.  and  with 
titabliabed  valvular  disease,  that  the  proper  treatment  of  the  parent 
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affection  must  in  all  3uch  cases  l>e  the  proper  treatment  of  the  associated 
iiiHamnmtion  of  the  valvular  structure  of  the  heart.  The  treutrjient  of 
those  disejiseSj  however,  should  be  modified  in  the  form  of  additioual 
precautions  when  endocarditis  appears ;  and  the  general  treatment  of 
acute  rheumatism  and  chorea  must,  from  the  first,  he  mainly  govein*  ■ 
by  the  consideration  that  in  both  of  them  endocarditis  is  the  iin.-i 
serious  natural  complicatiou  of  the  general  disease.  What  I  have 
said  with  regard  to  the  treatment  of  acute  rheumatism  in  relation  to 
the  prevention  of  pericarditis,  applies  also  to  the  treatment  of  uout« 
rheumatism  in  relation  to  the  prevention,  if  possible,  and  the  alle\iation 
of  endocarditis.  We  have  alieady  seen  that  one-half  of  the  first  series 
of  cases  of  acute  rheumatism  are  affected  with  endocarditis  (lti5  iu 
325) ;  and  that  in  one-half  of  the  remainder  (79  in  1G4)  the  occurrence 
of  endocarditis  is  either  tlireateiied  (in  6*3)  or  probable  (in  13).  This 
treatment  may  be  summarized  in  the  brief  but  effectual  rules  of  fl) 
the  absolute  rest  of  every  limb  and  joint,  and  of  the  whole  botly, 
during  the  attack  of  acute  rheumatism  ;  and  the  maintenance  of  tbi3 
absolute  rest,  especially  in  the  limbs  and  joints  that  have  been  most 
recently  affected,  for  a  period  of  several  days  after  the  complete  dis- 
appearance of  the  local  inflammation ;  and  (2)  the  application  of  the 
belladonna  and  chloroform  liniment,  sprinkled  on  cotton-wool,  ovex 
the  affected  joints,  and  the  support  of  those  joints  by  the  application 
of  flannel  over  the  affected  parts  so  equally  adjusted  as  to  give  relief 
and  comfort  to  the  patient.  AVe  have  already  seen  that  the  great 
cause  of  the  inflammation  affecting  the  interior  of  the  left  ventricle 
is  the  powerful  exercise  and  over-work  of  that  ventricle  in  maintain- 
ing the  circulatiun  through  the  vessels  of  the  inflamed  parts,  which 
at  the  same  time  call  for  a  greater  supply  of  blood.  The  fibntus 
structures  of  the  heart,  in  common  with  the  fibrous  structures  of  the 
joints,  are  prone  to  iudammation  in  acute  rheumatism ;  and  in  ibe 
struggle  to  which  the  left  ventricle  is  s\ibjected,  the  valves  of  that 
ventricle  readily  become  inflamed  at  their  surfaces  and  lines  of 
mtact.  When  endocarditis  threatens^  or  first  discloses  itself,  and 
specially  if  thoi*e  be  pain  in  the  i-egiun  of  the  heart,  the  application 
of  three  or  four  leeches  over  that  region  may  be  of  essential  service  in 
lessening  the  inllammation,  and  so  perhaps  permanently  saNing  Uie 
valve.  It  will  be  well  also  to  cover  the  region  of  the  heart  with 
cotton-wool,  sprinkled  with  the  belladonna  and  chlorofonn  liniment. 

Tlie  influence  of  the  treatnient  of  acute  rheumatism  by  means  of 
rest,  and  the  employment  of  soothing  applications  and  comfortable 
support  to  the  joints,  on  the  occurrence,  severity,  and  pernuinoiit  ill 
effects  of  endocarditis,  will  be  beat  illustrated  by  compai-ing  Uie 
clinical  history  of  the  74  cases  treated  by  rest,^  with  that  of  the 
cases  not  so  treated. 

There  was  endocarditis  alone,  or   combined  with  pericarditis, 
one-half  (1(31  in  325)  of  the  first  series  of  cases  that  were  not  tredl 

'  Sm  the  Anthor's  Addrewi  on  Medicine ;  ■  copy  of  which  will  bcgircn  by  the  PaMulkei 
of  this  work  to  uiy  reader  applying  for  it. 
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Tipon  a  system  of  absolute  rest ;  and  iu  two-fiftlis  (34  in  74)  of  the 
Beiiea.  that  were  so  treated. 

Valvular  disease  became  established  in  43  of  tlie  127  cases  (or  1  in 
*M.  or  *W  per  cent.)  of  endocarditis,  with  a  cardiac  imiriiiur,  including 
those  with  pericarditi.s  also  (18  in  46),  but  excluding  all  those  that 
k*d  previous  valvular  disease,  of  the  series  not  treated  by  rest ;  and 
in  '6  of  the  24  (or  1  in  8,  or  12'5  per  cent.)  of  the  same  kiiid  of  cases, 
the  series  that  were  treated  by  rest.  If  we  extend  tlnj  cuuijiurisou 
the  whole  of  both  series  of  cases,  excluding  those  that  had  (jreviinis 
ralvnlar  disease,  we  find  that  43  in  281,  or  1  in  6*6,  of  the  series  that 
were  not  treated  by  rest,  and  3  in  61,  or  1  in  20,  of  the  series  that 
were  treated  by  rest,  had  established  valviiliir  disease,  iudicatt^d  by  a 
permanent  murmur  after  their  recovery  froDi  acute  rheumatism,  and 
at  the  time  of  their  last  examination. 

There  was  no  murmur,  and  therefore  no  valvular  disease,  when  the 
patient  recovered  from  the  attack  of  acute  rheumatism,  in  60  of  the 
127  cases  with  endocarditis,  and  without  previous  valvular  disease  (or 
1  in  2'1,  or  44-4  per  cent.),  that  were  not  treated  by  rest;  and  in  17 
of  the  24  (or  1  iu  1'4,  or  71  per  cent.)  of  the  cases  of  the  like  kind 
tliat  were  so  treated. 

The  murmur  was  lessening  in  intensity  at  the  time  of  the  last 

^■ttbaervatiou,  wdien  the  patient  had  recovered  from  acute  rheumatism, 

Hpi  24  of  the  127  cases  just  spoken  of  (or  1  in  5-4)  that  were  not 

Mtattked  by  rest ;  and  in  4  of  the  24  (or  1  iu  6)  of  the  analogous  cases 

Itet  were  treated  by  rest. 

We  here  tind  that,  in  the  series  of  cases  of  acute  rheumatism  that 
were  treated  by  a  system  of  absolute  rest,  the  proi»ortion  of  those  that 
were  attacked  with  endocarditis  was  slightly  less  thnn  that  of  those 
that  wore  not  so  treated.  Thua  far  the  C(.miparisou  is  but  slightly  in 
favour  of  the  treatment  of  acute  rheumatism  by  a  rigid  system  of 
rest ;  and  this  woidd  seem  to  suggest  tliat  a  certain,  and  a  very  large 
■»r(tT^>rtion  of  cases  of  acute  rheumatism  ai-e  habitually  and  intrin- 
\y  Httacketi  by  eudocanlitis.  When,  however,  we  extend  the 
ti  nn,  and  ascertain  the  pi-oportion  in  which  those  cases  of 
:  !  us,  not  previously  so  aflfected,  acquired  permanent  valvular 
-t',  8(1  as  to  injure  health  during  the  remainder  of  life,  and  to 
I  i  t'-n  life  itself,  we  discover  tliut  the  series  of  cases  not  treated  by 
Ln  system  of  abscilute  rest  were  thus  permanently  injured  in  a  far 
^^'^•^"■r  proportion  of  crises,  amounting  to  more  than  twice  as  many,  or 
,  ■  ratio  of  8  to  3,  than  in  those  that  were  treated  by  rest. 

ii  we  pursue  the  inquiry  further,  so  as  to  discover  the  relative 
extent  to  which  the  interior  of  the  heart  was  inflamed  iu  the  two 
•erieA  of  case«,  we  discover  that  there  was  but  one  instance,  or  1  in  24, 
of  those  with  endocanhtis  and  without  previous  valvulttr  disease, 
of  the  aeries  treated  by  a  rigid  system  of  rest,  that  gave  definite 
evidence  of  intlanjmatiou  of  both  the  aortic  and  mitral  valves;  while 
in  19  instances  in  127,  or  1  in  67,  of  the  same  kind  of  cases  that 
not  treated  by  a  rigid  system  of  rest,  there  was  direct  evidence 
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of  aortic  regiii^itation.  In  niue,  or  rather  ten,  of  tlioae  cases 
were  not  treated  by  rest,  there  \va^  a  mitral  ratirmur,  and  therefortl 
direct  evidence  of  inflainiiiation  of  the  mitral  valve;  but  in  the 
remaiuiug  nine  cases  there  was  also  evidence  of  mitral  endocordiiU 
in  the  shape  of  a  tticitspid  murmur,  or  prolongation  of  the  firet  sound, 
with  iuteusilit'atiuu  of  the  pulmonic  second  sound,  and  obstacles  to  the 
flow  of  blood  through  the  lungs.  The  whole  chain  of  evidence  point* 
then,  I  tliink,  irresistibly  to  the  conclusion  that  the  extent,  severity, 
and  permanent  ill  eftects  of  the  endocarditis  were  much  greater  in  tlie 
series  of  cases  that  were  not  rigidly  treated  by  rest  than  in  the  series 
that  were  so  treated. 

Pericarditis,  also,  attacked  a  much  larger  proportion  of  the  cases 
not  treatsd  by  a  system  of  rest,  or  C3  iu  325,  or  1  in  5'2,  than  of 
those  that  Mere  treated  by  rest,  or  6  in  74,  or  1  in  12-2.  Thus  more 
than  twice  as  many  of  the  former  series  of  cases,  that  were  not 
treated  by  a  rigid  system  of  re-st,  were  attacked  with  pericarditis 
than  of  the  latter  series  of  cases  that  were  treated  by  a  rigid  systeiu 
of  reat 

I  am  of  opinion,  however,  fix>m  a  careful  revision  of  the  clinical 
history  of  tliose  cases,  that  the  treatment  by  opium,  which  was  pur- 
sued in  a  considerable  proportion  of  the  first  series  of  cases  that  were 
not  treated  by  rest,  had  some  inHueiice  in  increasing  the  frequeucy 
and  severity  of  inllammatiou  of  the  heart,  and  especially  of  iw 
exterior.  Taking  this  into  account,  however,  I  consider  that  tim 
clijiical  evidence  here  affonleJ  shows,  that  the  severity  and  permanwit 
ill  effects  of  emlocarditis,  and  the  frequency  and  severity  of  pericarvliU\ 
are  greatly  le&sened  by  a  system  of  treatment  by  rest  absolutely 
maintained;  and  combined  with  the  use  of  local  means  in  the  shape 
of  the  application  of  the  belladonaa  and  chloroform  liniment,  tindof 
equal  and  comfortable  support  to  the  affected  joints,  and  tJie  (Muploy* 
ment  of  leeches  applied  over  the  region  of  the  heart,  wlien  that  organ 
was  attacked  by  inilammation,  and  especially  on  its  exterior,  ondwheft 
accompanied  by  pain. 

The  clinical  evidence  in  favour  of  the  treatment  of  acute  rheuma- 
tism by  rest  is  conclusively  supported  on  the  pathological  groun( 
stated  at  the  commencement  of  this  article  (ice  page  457),  and  il 
Dr.  Moxon's  very  striking,  important,  and  convincing  lecture 
endocarditis,  to  which  I  have  there  referred.  Wo  have  there  sei 
that  the  surfaces  or  lines  of  contact,  pressure,  and  friction  of  the  val^ 
and  chieQy  of  the  mitral  valve,  are  the  parts  that  are  esped&U] 
aflected  with  cndocar<litis.  Thus  the  over-work  of  Uie  left  ventri<' 
of  the  heart,  and  the  resulting  friction,  pressure,  and  tension  of  il 
valves,  in  cases  of  acute  rheumatism  and  choi-ea,  tend  to  uugm^^nt  th 
primary  influence  of  the  parent  disease,  and  to  excite  and  intenhifj 
the  intiammation  of  the  interior  of  the  heart,  and  especially  of  tl 
mitral  valve. 


CARDITIS. 
By  W.  R.  G0WKR8.  M.D. 
Synonyms. — Myocarditis;  Interstitial  Myocarditis. 

Deftnitiok. — An  acute  affection  of  the  wnlla  of  the  lioart,  consistjnjx 
in  interstitial  serous  exudation  or  cell-infiltration,  and  degeneration  of 
the  muscular  fibres.  The  latter  may  occur  -vFithout  any  change  in  tlie 
interstitial  tissue.  This  has  been  regarded  as  a  "  pareuchy uiatous  myo- 
carditis." But  this  change,  when  general  throughout  the  heart,  occurs 
as  the  result  of  some  general  blood  state,  and  is  unassociated  with 
other  evidence  of  inflammation  in  the  heart  or  remaining  organs. 
Without  denying  the  possibility  of  tlie  occurrence  of  a  general  paren- 
chymatous iniliimniation  of  tlie  heart,  it  seenia  more  consistent  with 
the  relations  of  the  process  to  consider  these  cases  as  examples  of 
acute  degeneration.     (See  Art.  "  Fatty  Degeneration.") 

Varieties. — llie  inflammation  may  be  general,  affecting  all  parts 
of  the  heart ;  or  it  may  be  partial,  beiuf^  limited  to  a  small  aiea.  When 
ceneiul  it  may  be  difiused  uniformly  through  the  heart ;  it  may  affect 
ihe  superficial  layers  only  (when  secondary  to  pericarditis) ;  or  it  may 
result  in  scattered  foci  of  suppuration.  Circumscribed  inJianmiations 
may  result  in  the  formation  of  an  abscess  in  the  wall  of  the  heart. 
Lastly,  the  varieties  have  been  distinguished  of  primary  and  secondary 
inflammation ;  the  former  occurring  apart  from,  the  latter  in  consequence 
of,  pre  existing  disease,  generul  or  local. 

Etiology. — In  the  consideration  of  the  causes  of  the  disease,  the 
Variety  which  is  due  to  the  extension  of  inflammation  from  the  peri- 
cardium may  be  excluded  from  consideration,  since  it  owns  the  same 
causes  as  the  pericarditis  to  which  it  is  due,  and  is  commonly  the 
consi-queuce  of  acute  rheumatism.  Other  forms  of  carditis  occur  in 
the  male  much  more  freijuently  than  in  the  female  sex;  and  at  all 
a^jea,  but  rather  more  frequently  before  than  after  thirty  years  of  age. 
Asa  primary  atVection,  carditis  is  extremely  rare :  a  few^  of  the  recorded 
ca«e»  luive  been  ascribed  to  expo-sure  to  cold  after  severe  exertion,  or 
lo  blows  on  the  precordial  region.  In  other  cases  no  exciting  cause 
omild  be  discovered.  As  a  secondary  affection  it  has  occurred  in  a  few 
ttusea  <if  acute  rheumatism,  apart,  it  is  said,  from  endo-  or  peri-carditis, 
w»(l  oLw  in  various  septicajmic  affections.  Its  chief  local  causes  are  peri- 
canlitifi,  endocarditis  in  rare  cases,  embolism,  and  growths  in  the  heart. 

Pathological  A^'atomy. — The  inflamed  muscular  substance  is 
it  first  injected,  and  then  swollen  and  softened.  Points  of  extra- 
TMation  are  scattered  through  it ;  the  tissue  becomes  paler,  ot  a 
nddiab-grey  tint,  and  may  break  down  into  a  pulpy  mass,  partly  from 
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the  acute  degeneration  and  destruction  of  the  muscular  fibres,  and 
partly  owing  to  their  separation  by  an  interstitial  infiltration  ol'  serum, 
blood-corpuscles,  and  corpuscular  iuHammatory  products,  derived  fm 
the  interstitial  connective  tissue-elements  or  from  the  blood,  Tht 
may  be  in  tlie  form  of  pus  cells,  whicli  may  be  (.lisseminatetl  throii^ti] 
the  heart  in  the  tracts  of  connective  tissue,  or  niuy  be  aggn.*;^utvd  ii 
minute  abscesses.  In  the  lor-alised  form  of  intiararaatiou,  softeninj 
and  breaking  down  of  tissue  may  occur  without  actual  pus  fonnation," 
and  a  pseudo-absce-si  may  result.  If  pus  cells  are  formed,  a  trtie 
abscess  of  the  heart  is  the  consequence,  and  the  destruction  of  the 
muscular  fibres  may  be  so  complete  that  only  pus  may  be  found  in 
the  cavity.  The  adjacent  tissue  is,  however, softened  and  de^enersttii. 
Such  an  abscess  may  attain  the  size  of  a  hazel-nut.  This  local, 
inflammation  is  much  more  common  in  the  wall  of  the  left  than 
that  of  the  right  ventricle,  and  is  ver^'  rare  in  the  auricles.  It  is  m< 
common  in  the  left  ventricle  near  the  apex,  in  the  posterior  wi 
or  in  the  septum.  AVhen  softening,  purulent  or  nun-purulent,  has^ 
occurred,  the  wall  is  bul;(ed  at  the  spot,  and  secondary  pericanJiLis 
may  be  produced.  When  the  inJIanuuation  is  adjacent  to  the  iim-j-r 
surface,  it  may  invade  the  endocardium,  and  spread  lo  an  adjaceut 
valve.  Ultimately,  hi  most  cases,  the  outer  or  inuer  wall  of  the  absce» 
or  pseudo-abscess  gives  way,  and  the  contents  escape  into  the  pt-ricir- 
dial  cavity  or  into  the  ventricle ;  causing,  in  the  former  case,  puml.  la 
periuarilitis,  in  tlie  latter,  an  *'  acute  aneurism  of  the  heart  "  and  sf'itti- 
ctemia,  usually  fatal  in  a  lew  houi-s.  Hoth  walla  have  given  wav  at 
the  same  time,  and  **  rupture  of  the  heart  "  has  occurred.  An  abi?c«'« 
in  the  septum  has  burst  into  both  ventricles;  from  the  upper  part  of 
the  septum  it  luia  bui^t  into  the  aorta  behind  the  aortic  valves,  or  into 
the  ri^^ht  auricle.  In  this  way  a  fistulous  communication  has  been 
established  between  the  two  ventricles,  between  either  or  both  ven- 
tricles and  the  aorta,  or  between  the  left  ventricle  and  the  right 
auricle.  If  the  inHammation  subsides  without  the  formation  of  jiiia, 
the  cellular  products  may  develop  into  fibrous  tissue.  This  often  occurs 
in  the  superficial  layers  of  the  heart  after  pericarditis,  and  it  may 
occur  in  the  locahsed  form  of  carditis,  a  circumscribed  patch  of  fibrous 
tissue  resulting.  Less  commonly  caseation  takes  jdacft,  even  after  pus 
has  been  formed,  and  the  caseated  mass  may  shrink  and  calcify. 

Symptoms. — The  symptoms  of  acute  inflammation  of  the  heArt  are 
sometimes  distinct  enough,  but  are  in  other  cases  obscure  or  mift- 
leading.  The  local  signs  are  those  of  cardiac  weakness,  sudde: 
developed,  after,  it  is  said,  a  transient  stage  of  excitement.  Tlie  impu 
is  weakened  or  imperceptible ;  the  first  sound  toneless.  A  systo 
murmur  has  been  heard  in  some  cases,  due,  perhaps,  to  incapacity 
the  pajiiOary  muscles.  The  cardiac  dulncss  is  normal,  or  sometimi 
widened,  from  acute  dilatation.  The  pulse  is  feeble,  frequent,  and  ma, 
lie  irregular.  Uneasiness  about  the  sternal  or  cardiac  region  ha.^ 
been  an  early  symptom  in  several  cases,  increasing  in  some  to  acuU* 
pain.     The  general  symptoms  are  those  of  heart  fuiUiPe,  and  tJui*e 
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which  depend  ou  cerebral  aniemia  may  be  so  pronouaced  as  entirely 
to  obscure  the  real  nature  of  the  case.  Dyspncea  is  the  most  constant 
syniptoni,  continuous  or  felt  on  the  slightest  exertion.  Nausea  and 
vomiting,  collapse,  with  coldness  of  extremities,  and  clammy  perspira- 
tion occur.  Convulsions,  delirium,  and  coma  have  been  prominent 
symptoms  in  several  cases.  The  central  temperature  is  raised  ;  in  one 
recorded  case  it  reached  107"*.  The  symptoms  of  collapse  rapidly 
increase,  and  death  occurs  usually  in  a  few  days.  Friedreich  found 
the  average  duration  to  be  four  days,  the  minimum  being  a  few  hours, 
the  maximum  a  week. 

Localised  inHammalion  of  the  heart  may  be  attended  by  similar  but 
less  urgent  symptoms,  or  may  run  an  entirely  latent  course  until  the 
occurrence  of  the  grave  symptoms  wliieh  proclaim  the  rupture  of  an 
abscess,  such  as,  on  the  one  hand,  those  of  acute  pericarditis,  or,  on  the 
other,  those  of  systemic  or  pulmonary  embolism.  In  one  case  a  pustular 
rash  occurred,  it  is  conjectured  from  emhulism  of  the  cutaneous  arteries. 


Vac« 


DIAGMOSIS. — The  diagnosis  is  a  question  rather  of  theory  than  of 
,lice,  for  the  disease  is  extremely  rare,  and  its  symptoms  are  pro- 

ced  by  many  other  causes,  Tiie  sudden  onset  of  symptoms  of 
cardiac  weakness  and  failure,  less  sudden  than  in  cases  of  rupture, 
more  sudden  than  in  cases  of  acute  degeneration,  if  coupled  with 
considerable  elevation  of  temperature,  and  especially  if  occurring 
in  the  course  of  a  disease  such  as  pya?mia,  may  give  rise  to  a 
suspicion  of  the  existence  of  carditis.  Abscess  of  the  heart  is  even 
more  efjuivocal  in  its  symptoms.  The  rupture  of  an  abscess  may  be 
«uspecteil  if  sudden  symptoms  of  systemic  or  pulmonary  embulism  or 
of  pericarditis,  supervene  on  less  urgent  symptoms  of  cardiac  failure. 

PEOONOSIS.— General  carditis  has  hitherto  only  been  diagnosed  after 
and  it  is  doubtful  wliether  recovery  has  ever  taken  place.  In 
mmscribed  form  it  is  probable  that  subsidence  of  the  iuflam- 
kiioD  has,  in  a  few  cases,  permitted  tlie  continuance  of  the  heart's 
:ion  an»l  the  disappearance  of  the  symptoms.  The  prognosis  in  the 
form  which  is  secoudaiy  to  pericarditis  is  much  less  grave,  since  a  large 
proportion  of  the  muscular  tissue  is  not  damaged,  and,  with  the  sub- 
lidence  of  the  adjacent  iullanimation,  recovers  good  functional  power. 

Treatment.— The  treatment  of  carditis  is  necessarily  sjTnptomatia 
Ita  pxietence  can  rarely  be  ascertained,  and.  if  known,  no  means  of 
direct  treatment  exists.  Kest  to  the  heart  is  the  first  point  to  he 
amcnml.  Cold  to  the  precordial  region  has  been  recommended  ;  warm 
■i'-es  would  perhaps  give  more  relief.  Wannth  should  be  applied 
-  extremities,  to  equalise  the  circulation  and  lessen  the  tendency 
to  correlated  conK^slion  of  internal  organs.  The  heart's  action  must 
of  Deceasity  be  sustained  by  stimulants  which,  with  the  recumbent 
Mstnra;  constitute  the  best  treatment  for  the  cerebral  symptoms. 
For  Uie  c«rdiac  failure  in  septiceemia,  fidl  doses  of  the  perchloride  of 
izDO  have  teemed  to  the  writer  to  be  of  distinct  5er\'ice. 
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HYDROPERICARDIUM.— HYDROPS  PERICARDII. 

By  J.  AVarburton  Begbie,  M.D. 


Toe  occupation  of  the  pericardial  sac  to  a  greater  or  less  extent 
by  serous  fluid,  a  comlition  known  under  both  of  the  terms  men- 
tioned above,  or  simply  as  Dropsy  of  the  Pericardium,  is  not  of 
unfrequent  occurrence.  Laenuec  indeed  speaks  of  this  condition  as 
being  very  common.  "  L'hydvo-pdricarde,"  he  says.  "  ou  Taccumu- 
lation  d'une  qutmtit^  pUis  o\i  moius  grande  tie  8*5rosite  dans  le  p6ri- 
carde,  est  uu  caa  extrt^mement  coinmun;"'  hut  he  qualifies  lliia 
statement  by  the  remark,  that  idiopathic  effusion  into  the  peri- 
cardium is  very  rare,  that  ordinarily  but  a  few  ounces  of  serum  are 
found  in  the  sac,  and  that  tliis  quantity  is  efl'used  shortly  l^efon; 
death,  sonKtiines  at  the  very  moment  of  dyiiig,  or  even  immediately 
thereafter.  Tlie  caiises  of  dropsy  of  the  pericardium  are  vtriou?, 
and  some  of  them  most  obscure.  Dr.  Walshe  recognises  an  Act\m\ 
and  Pasdve  Hydropericanlium ;  also,  a  third  foi-m  depenJenl  on 
rnechnnical  obstruction}  The  lirst  of  these  three  varieties  is  very  rare., 
Dr.  Walshe,  however,  i-efers  to  certain  instances  of  B^i^hl'8  diseaitf, 
in  which  he  has  known  the  pericardium  fill  with  fluid,  the  sjTnptomil 
indicating  an  irritative  state,  while  the  signs  of  pericarditis  w«« 
wanting.  Examples  of  a  precisely  similar  kind  are  familiar  to  ibfl 
writer,  in  connection  with  the  drofsy  of  scarlet  fever.  He  has  sem*! 
sudden  and  copious  effusion  into  the  pericardium  occur  at  the 
time  that  dropsical  swelling  manifested  itself  in  the  more  oniintfj] 
situations,  ami  in  such  cases,  fimnd  no  evidence  whatever  of  pli 
formations  either  upon  or  within  the  heart. 

Passive  HydrojHrkardium  is  seen  in  connection  with  other  dro] 
with   aDasaiK;a  and  ascites,  but  especially  with   hydrothorax. 
relation  of  the  latter,  however  intimate,  as  in  some  cases  il  is, 
pleural  dro]>sy,  is  by  no  mrans  constant.     On  two  occasions  v/«>  bai 
found  a  very  lai-ge  Hydrupericanlium  in   cases  of  primarv'  care 
disease  with  great  anasarca,  but  with  little,  if  any,  hydrothorax. 

Muchanical  Hi/dropericardium. — An  eilusion  of  serous   fluid  Inl 
the  ca\ity  of  the  pericardium  has  been  found  in  connection 
aneurism  of  t]»e  aorta,  witli  cancerous  disease  seated  iii  tlie  anterii 
mediastinum,  exerting  injurious  pressure  on  the  great  venous  trunk, 
and  thus  preventing  the  due  return  of  blood  through  the  coronary 
and  pericardial  veins,  and  certain  morbid  states  of  the  heart  itself,  iu 

*  Traits  do  r A  luciiItJition.— Des  MftUdios  da  Cfrnr,  chap,  xxii.;  D*  THjdi^plrietfd 
>  Dis«Aaeft  of  the  Hoait,  p.  260. 
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^hich  the  venous  circulation  i3  greatly  embarrassed  In  such  inatancea 
the  dropsy,  evidently  due  to  direct  obstruclions  near  its  seat,  may 
with  great  propri*^ty  be  called  mechanical. 

The  serous  finii]  which  occupies  the  pericardial  sac  is  sometimes 
colourless  ;  at  ntlicr  tiiues,  although  quite  limpid,  and  without  any 
admixture  of  albumiuons  lloculi,  it  presents  a  lemon  yellow,  or  even 
rose-coloured  tiuts ;  rarely  is  it  sanguinolent.  The  quantity  of  fluid 
vanes  greatly.  Usually  it  is  not  excessive,  but,  on  the  contrary, 
moderate.  In  Passive  HjdropericaiTiium,  Dr.  Walshe  has  stated  the 
amount  to  be  from  eight  to  twelve  ounces;  more  than  the  latter 
quantity  he  has  never  seen.  Instances,  however,  are  on  record  in 
which  a  very  large  accumulation  of  serous  tiuid  has  been  found  in 
the  pericaitliuni.  Benisart  lins  rplated  one,  in  which  there  existed 
four  pints,  or  eight  pounds  [huit  livres).  From  twelve  to  eighteen 
ounces  of  fluid  can  be  injected  into  the  healthy  pericardium  of  an 
adult,  but  there  can  be  no  doubt  tliat  the  pericardium,  contrary 
to  what  is  stated  in  certain  anatomical  treatises,^  is  extensible ;  the 
jibroua,  as  well  as  serous  nature  of  the  membrane  may  impair,  but 
not  prevent  its  extensibibty.     In  all  probability,  those  cases  of 

lonnous  distension  of  the  sac  by  fluid,  which  are  described  by 
Corvisart,  Avenbrugger,  and  others,  were  examples  of  pericarditis.  It 
is  apparently  when  altered  by  inflammation  that  the  pericardium 
l>ecomes  most  capable  of  distension. 

Dr.  Stokes  refers  Uj  a  case  published  by  Sir  Dominic  Corrigan,  in 
which  the  heart  was  covered  with  a  pulpy  lymph,  and  there  was  a 

it  effusion  of  liquid  into  the  sac,'  and  Dr.  Graves,  in  de.scribiiig  a 

>st  interesting  case  of  Hydropericardium.  connected  with  malforma- 

»n  o^  and  recent  deposition  of  lymph  upon  the  pulmonar)*  valves, 

':es  the  remark,  "the  pericardium  was  distended  with  straw- 
►loured  fluid,  .so  abundnnt  that  we  expected  to  find  pericarditis;"' 
tmjilymg  that  this  distinguished  physician  regai'Jed  pericarditis  as  the 
uinial  determining  cause  of  large  pericardial  eifusiona. 

The  most  important  and  reliable  indications  of  the  existence  of 
[ydropericai'dium  are  furnished  by  percussion  nnd  auBcultatiou,  but 

lependently  of  these,  there  are  other  particulars,  the  value  of  which. 

by  no  means  small.    A  sensation  of  di.scomfort  in  the  region  of  tlic 

irt  is  frequently  complained  of,  and  even  a  sense  of  weight — a 

iptom  of  pericardial  effusion  to  which  Lancisi  attached  great  sig- 

llicauce.     Senac  describes  the  undulatory  movement  of  tlie  fluid  as 

lible  between  the  third,  fourth,  and  fifth  ribs ;  and  Corvisart,  the 
of  fluctuation  in  the  same  situations,  as  distinguished  by  touch. 

'spna*a,  more  or  le^s  urgent,  is  usually  present  in  cases  of  Hydro- 
sricardmm.   It  must,  however,  be  admitted  that  there  exists  no  small 

Lount  of  difficulty  in  assigning  the  true  share  in  the  production  of 
lis  symptom  to  the  effusion  within  the  pericardium,  seeing  that  it  may 

'  E.g.   Holrten**  UliiKtrated  Manual  of  Anatomy,  p.  98. 

*  Dideuea  of  the  Heart,  p-  20. 

•  Clinical  tfctnres  :  Pericarditis,  p.  578. 
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in  most  cases  be  in  part  likewise  attributed  to  the  visoenl  disBAae, 

which  this  form  of  dropsy  depended,  or  possibly  to  the  hydrothorax,by 
which  it  is  so  likely  to  be  JiocouipaniGd.  A  feebleness  of  the  pube.  an 
not  uimsually,  an  intermittent  or  irregular  condition  of  the  pulse  ex 
By  auscultation,  the  heart-sounds  are  feebly  audible,  and  appear  to 
distant  or  reiuote.  On  percussion  there  is  extended  jMirirardial  dulnw 
for  the  moat  part  not  rising  so  hi^h,  nor  passing  to  the  same  limit.i 
laterally,  as  is  the  case  in  chronic,  and  evim  in  some  instances  of  acuto 
inflammatory  effusion  within  the  pericardium.  Tlie  dilatation  of  the 
precordial  region,  or  even  of  the  left  lateral  region,  as  noticed  by 
Louis,  the  epigastric  tumour  described  by  Corvisart,  and  the  ex- 
tension of  the  loft  luny;  upwards,  of  whi<;h  \)v.  Graves  and  Dr.  S;  ' 
have  written,  arc  rare  but  striking  phenomena  connected  with  :  . 
pericardial  effusions,  dependent,  however,  on  inflammatory  action. 
Besides  the  general  symptoms  to  which  reference  has  been  made,  il 
must  be  held  in  view  that  otliers  of  tiie  same  nature  will  be  likpljf 
to  show  themselves,  the  latter,  however,  having  a  more  distinel 
relationship  with  tJie  visceral  disease  on  which  the  dropsy  depends. 
The  Hydropericardium,  moreover,  will  in  all  probability  be  connec 
with  some  other  dropsical  eRusion,  hydrotborax  or  anasajx-a,  or 
may  be  ascites 

Tlie  remedies  most  useful  iu  the  treatment  of  dropsies  are  seldom 
effectual  in  relieving  the  dropsy  of  the  pericardium.  The  writer  h 
known  the  repeated  application  of  blisters  over  the  region  of  the  h 
to  produce  a  decided  impression  in  one  case.  The  stronger  di 
and  hydrogogue  cathartics,  "  will,"  as  Dr.  Walshe  obser\'es,  "  be 
were  it  only  for  the  removal  of  the  usually  concomitant  dropsies/'  Pi 
centesis  pericardii,  which  has  been  repeatedly  performed  in  the  tieatment 
of  pericarditis  attended  by  large  eflTusion,  and  in  some  instances  sncccs*- 
fully  performed,  is  of  coui-se  an  available  means  for  affording  leroponiT 
relief  in  the  truly  dropsical  affection,  terapornrj'  because,  aluiough 
the  heart  bo  freed  by  the  operation  from  the  surrounding  fluid,  iral** 
the  disease  giving  rise  to  the  dropsy  be  removed,  the  fluid  must  neoe** 
sarily  re-accumulate. 


ANGINA  PECTORIS  AND  ALLIED  STATES  ; 
CLUDING  CERTAIN  KINDS  OF  SUDDEN  DEATH. 

By  PfiOFESsoE  Gairdnek.  M.D. 


The  phenomena  of  the  disease,  or  group  of  symptoms,  termed  Angina 
P**ctons  by  Hebei-den,  are  perhaps  the  most  interesting  in  themselves, 
and  the  most  deserving  of  study  in  relation  to  other  formR  of  cardiac 
'ler.  of  any  whicli  we  shall  have  to  consider  in  this  section.  In 
mg  of  this  diflicult  subject  we  must  separate  with  great  care 
the  essential  facts  of  the  disease  from  the  various  speculations,  or 
associated  ideois,  that  almost  inevitably  force  themselves  into  the  mind 
in  consideiing  the  facts.  And  this  separation  is  by  no  means  easy; 
for  in  this  instance  the  fact^  themselves  are  apt  to  be  more  or  less 
withdrawn  from  exact  observation  ;  the  phenomena  characteristic  of 
the  disease  br-ing  moHlly  ahhjrctivc,  i.e.  present  to  the  cnnsciousnpRS  of 
Jhe  patient  only,  and  only  through  his  description  of  them  made  known 
the  physician.  It  may  even  be  said  with  truth,  that  no  one  fact 
a  typical  case  of  angina  |N^ctoris  is  necessarily  other  than  subjective, 
with  the  exception  of  the  aui'ul  terminal  fact  of  sudden  death.  And 
dien  this  is  wanting,  or  when  it  is  delayed,  there  is  hardly  any 
)mbination  of  the  remaining  symptoms  that  may  not  vary  in 
idividual  cases,  or  be  difterently  presented  by  the  sufferer,  according 
the  exactniisH  and  cniiccntnition  of  his  habits  of  thought,  the 
A-ividness  and  power  of  his  imagination,  or  the  degree  and  kind  of 
individual  sensitiveness  to  morbid  impressions. 
Still,  the  fact  of  sudden  death,  superadded  to  the  evidence  of  certahi 
tnsations  preceding  death,  may  be  considered  to  afford  the  nearest 
(proach  we  have  to  an  accurate  definition  of  this  disease.  What 
le^ie  sensations  are  we  shall  endeavour  to  indicate,  in  so  far  as  the 
ladequacy  of  language  will  allow,  from  the  consideration  of  such 
individual  instances  as  have  been  minutely  and  carefully  recorded 
either  by  the  sufferers  themselves,  or  by  physicians  simply  giving 
expression  to  the  spontaneous  testimony  of  their  patients,  liy 
followine  the  ideal  descriptions  of  those  who  have  allowed  themselves 
to  be  guided  by  theories  of  the  disease  rather  than  by  the  facts,  we 
might  easUy  add  to  the  fulness,  without  increasing  the  value,  of  our 
description. 

First  on  the  list  of  symptoms,  according  to  Heberden  and  the 
majority  of  authors  who  have  followed  him,  is  pain}     How  far  pain, 

>  InhiaCommentarieadrfiS),  Heherdcn  treateofthis disease anderthegpneraj  title  *'De 
tjolore  pfctoris"  <S«c.  Ixx.).     In  his  lirst  comnmnication  on  tli«  sabj«ct  to  the  OoUp^e 
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in  the  ordinary  sense  of  the  word,  is  essential  to  the  idea  of  angiua 
pectoris,  we  shall  afterwards  consider ;    for  the  present  it  may  be 
sufficient  to  observe  that  pain,  or  at  least  a  sensation  of  local  dial 
amounting  in  certain  cases  to  pain  of  a  peculiarly   overwhelm! 
character,  is  in  this  disease  closely  associated  with  the   sympto: 
immediately  preceding  death. 

This  peculiar  anguish,  or,  as  it  might  justly  be  called,  agony 
suffering,  is  paroxysmal ;  it  frequently  reaches  its  climax  within  a 
few  minutes,  and  is  relieved  or  disappears  entirely  within  a  like  peri 
of  time,  or  at  most  within  an  hour  or  two ;  it  recurs  at  uncer 
inten'als,  sometimes  ■without  any  obvious  excitinjj  cause,  at  oth 
manifestly  d(?termined  by  exertion,  and  especially  by  t^x>  ra 
walking  up-hill,  in  which  case  it  often  ceases,  especially  in  the  earli 
attacks,  almost  immediately  on  standing  still:  it  is  instinctivpl 
associated  in  the  miuJ  of  tbe  patient  with  the  idea  of  a  particularij 
severe  form  of  oppression  or  suffocation;  or  rather,  to  be  m 
exact,  with  some  indefinable  sense  of  impending  danger,  to  which 
is  unable  to  give  expression,  and  which  he  endeavours  to  convey 
others  by  similitudes  thai  do  not  satisfy  his  own  mind.  A  freqtienJ 
expression  is  that  recorded  by  Dr.  Latham  in  the  case  of  a  very 
eminent  man  of  the  highest  intellectual  power;  after  an  attack  be 
said  he  "could  scarcely  bear  it  if  it  were  as  severe  as  it  had  hecaf 
and  shortly  afterwards,  "  One  can  bear  outward  pain  ;  but  it  is  DOi 
so  easy  to  bear  inward  pain."*  This  essential  vnbcnrahlcTieM  of  th< 
suffering  is  most  characteristic  of  angina  pectoris,  and  it  is  qoi' 
independent  of  the  degree  of  severity  of  the  pain  in  other  reajj^i* 
And  further,  it  is  to  be  observed  that  the  intolerance  here  allndrf 
to  is  not  the  mere  impatience  of  the  nerves,  which  can  be  mastered 
by  a  strong  will  and  a  calm  heroic  self-restraint;  it  is  the  sense 
the  very  springs  of  life  are  implicated,  and  that  under  a  prolongatioOJ 
or  increase  of  the  pain  the  whole  machine  must  suddenly  give  way* 
It  is  from  this  sense  of  impr.ndiiig  death  (rarely  thus  exi^n'sse*!  i^ 
words  by  the  patient),  and  from  the  fact  that  sudden  death  actually 
occurs  during  the  paroxysm  in  a  certain  number  of  cases,  that 

gain,  or  special  sensation,  of  angina  pectoris  derives  almost  all  that 
as  of  a  distinctive  character  ;  and  therefore  Dr.  Latham  has  jusll 
elevated  this  most  important  but  almost  indescribable  synipiom  to 
co-ordinate  rank  with  the  pain  itself,  in  his  description  of  the  di 
aa  a  whole.  Angina  pectoris,  according  to  his  admirably  succi: 
definition,  "consists  e-ssentially  of  pain  in  the  chest  and  a  sense  of 

of  PhysicianR  in  17SS  (Medical  Tranimrtionii,  vol.  ii.  j>.  BO),  hft  merely  t«niift  tk  "A 
Disoraer  of  i\it>  Breast."    The  two  deBchptions  do  not  differ  in  e«RoatiaJs,  bm  a  fc* 
detailit  of  difference  which  swni  to  be  of  more  or  Ies»  importance  will  be  no|ie4<l 
The  eniineiitly  CAreful  nnd  eziiet  use  of  Ungunf;e  by  Hcl 


^berden  in  hU  sin^ 


^7  . 

denaed  clinical  atuiUes,  whether  in  Lntin  or  iu  EncUah,  tends  to  invitL*  att«atioa 
tbe  minutest  discrc]mncies  between  his  earlier  and  later  Btatementa. 

'  Latham,  "  Diseoaes  of  tbe  Heart,"  toI.  ii.  pp.  376'0.     It  ii  no  secnrC  that  tliv  UM 
vena  that  of  the  late  Dr.  Arnold,  of  Rugby. 

'  "  Qui  hoc  morbo  tencntT.r,  occupari  Bolent  .  .  .  ingrstiBaimopectoritan^re,  TiLv  «i* 
tinctionem  intentante,  siquidsm  augeretur.  vel  perseTerarat" — HKSe]U>KX,Cntt«i.Ioe. 
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approachiug  dissolution."  "The  subjects  of  angina  pectoris  report 
that  it  is  a  Biiil'eriiig  as  sharp  as  anything  that  can  he  conceived  in 
le  nature  of  pain,  and  that  it  includes,  moreover,  something  which 

beyond  the  nature  of  pain,  a  sense  of  dying."  ^ 

Such,  then,  are  the  most  important  or  essential  facts  which  clinical 
oWrvatiou  teaches  in  reference  to  angina  pectoris.  Let  us  now 
consider  them  separately,  and  more  in  detail. 

The  pain  of  angina  is  usually  felt  at  the  lower  sternum,  but  some- 
times also  under  the  middle  or  upper  stcraum,  inclining,  however, 
t<»ward3  the  left  side.*  Sometimes  the  pain  extends  to  both  sides  of 
the  cliest  in  front,  and  perhaps  more  frequently  into  both  shoulders, 
and  into  the  back.  Very  specially  cliaracteristic  is  a  "  pain  about 
the  middle  of  the  left  arm,"^  sometimes  present  in  the  right,  or  in 
both  arms,  which,  according  to  Dr.  Heberden,  occasionally  precedes/ 
but  moiv  commonly  follows  the  pain  in  the  chest.  This,  together 
with  a  degree  of  numbness  of  the  left  ann,  may  be  described  as 
present  in  the  majority  of  cases  in  which  the  pain  extends  beyond 
the  thorax.^  The  pain  and  numbness  together,  or  the  pain  alone, 
may  extend  down  to  the  lingers,  or  may  stop  short  at  the  elbow, 
usually  at  the  inner  side  of  the  arm;  and  painfid  sensations,  more  or 
less  definite  in  character,  may  bo  felt  ahio  in  the  neck,  or  in  one  or 
both  lower  extremities ;  but  these  are  exceptional,  and  there  is  reason 
to  think  tliat  in  some  cases  the  local  symptoms  connected  with 
neurismal  tumours  implicating  the  nerves  may  have  been  confounded 

ith  those  more  specially  characteristic  of  angina  pectoris."    At  all 

rents,  these  local  varieties  of  paiu  are  not  to  be  regarded  as  essential 

Op.  cit.  yiK  366.  364. 

[•  "-^/imyt  iufrliniii;;  more  to  the  left  aide."    (HebeMen,  A/lsrf*  Traru.)    "Xonrnro 
•i.o.r;,..  ,mI  siuistnimUtu»." — Cammeni. 

11,  Mtd.  7'ratu.  uti  su^irn.     '*  Dolor  Sfepimimc  iieitinot  a  i>eotore  usqno  ad 
iinj.  ...  In  noimullia  vcro  .  .  .  v\  dextmm  parit«r  nc  lirvnin  cubitum 
;i|Cii,  niiLiic  L^tiam  u^tjne  ad  mnnii.^  ;  scd  hoc  rarius  evenit ;  rnrunnium  autom  est,  nt 
rliiitm  fiiiQul  torptat  ac  tunicoL" — Comm.  loc.  cit. 

*  Mf'i.  Tntfw.  vol.  iii.  p.  3. 

*  Tlu*  i;roup  of  syiiiptoma  htre  allnded  to,  though  first  clearly  indicated  by  HolK>rdeit 
churn ctori.^itic,  was  deBcribe*!  lon>f  beforo  by  Morgngiii  in  the  ease  cf  a  womiiu,  forty* 

years  of  ngp,  who  die<l  Ruddenly  during  a  paroxysm,  nrul  wiut  found  to  hare  a  diluted 
oteificd  iiortrt.  The  description  is  worth  <iur.tuig,  frmti  the  fnct  thut  it  is  probubl>' 
>e  of  thu  fii at  clinicallv  exact  records  existing  in  medical  literuturo  of  a  cat»u  of  thiH 
nd.  Thti  {>Atient  ha<f  been  **dia  valotudinana,  diuque  obnoxin  parosysmo  cuidam  nd 
luc  lucMliim  8e  hnl^enti.  A  concitatis  corporis  motibus  ingruebat  molestns  <}uidam 
■or  iulra  supt-riurem  thoracis  siuiatram  iiailum,  cum  spirandi  difficultate,  et  hinislri 
iliii  5tuf.H,)ix> :  ijiuii  omnia,  ubi  iuotu!»  illi  ct'ssarcnt,  facUy  reniittebaut.  Eft  i;;itur  mulier, 
m  circa  niciliuin  itctobit-m  a.  1707  Veuetiia  in  eontirieutcm  tmjoctA,  rhoda  vehfrcnir, 
[uo  easet  auinio,  eccc  tibi  illo  idem  jMirojcyHuius  ;  iiuo  corn-'jita,  et  mori  w,  aicns,  ibi 
:ntc  mortua  e»^t."  Tho  oKaminatiou  after  death  ahnwod  disease  of  thu  aortic  orifice 
__  aorta,  and  iforgogni  rcgarda  tho  snddeu  death  as  due  to  the  luddeu  excitement  of 
<«rriflg('  fXeroiae  { "  insioUtiini  in  Venota  f'cniina  rhwin*  motuin  ")  npoTating  upon  a  circula- 
tion ncuki'ne<l  and  obstructed  by  ohrouic  disease,  as  to  lead  to  ultimate  failure  in  the 
power  of  Iho  heart  to  pro|K;l  the  blood  (''^i*-  sanj^ns  restitons  pnunoveri  amplius  non 
potent ").  -De  HctWiUM  ct  Causis  Morftunnn^  ii.  E}fijiit.  xxvi.  31  et  acq, 

*  As,  for  instance,  in  dercral  of  Uio  cases  recnrded  by  M,  Trousseau  in  his  iut«r«sting 
pter  on  the  subject.      (Cliuiouo  do  rHutelDica,  vol.  it  p.  434  a  Hq»   doaxiimo 

"    '     "Se^.)    English  TninUaLiuu,  1863,  vol  i.  p.  590,  e^Mf. 


ttion ;  Paris,  186£ 
VOL.  IV, 
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elements  of  the  disease,  although  from  their  occurrence  and  then 
distribution  they  luay  lead  to  more  defined  couceptions  of  the  uenous 
plexuses  involved,  and  thus  occasionally  to  the  detection  of  an  orr^^v 
cause,  or  of  something  tending  to  throw  light  upon  the  pcoidmi.i:- 
or  to  guide  the  treatnieut  ot  an  individual  case.* 

Local  tenderness  on  pn>s.sui*e  h  an  occasional  but  b\'  no  nieaus  a 
constant  symptom  of  Hujiinapet'tori?.  Sometimes,  on  the  other  banH, 
the  pain  is  decidedly  relieved  by  pressure,  or  by  rubbinir,  as  well  u 
by  counter-irritation  of  tlie  part**  affected.  The  puins  are  aggravated 
by  movement  of  the  whole  body,  and  especially  by  severe  or  even 
niodemte  exertion  in  walking,  which  indeed  becomes  iniijoisiWe 
duriii;^'  a  severe  j>aroxysm.  Very  marked  relief  is  often  allbnied  by 
the  eructation  ot  wind  from  the  stomach,  whether  spontaneoaslr  or 
under  the  influence  of  carndnativos.  Rest  of  body,  and  ■warmtb  U\ 
the  extremities,  are  among  the  more  obvious  of  the  phy.-riologii'j 
conditions  which  have  been  observed  to  have  a  well-marked  effect 
i-elieviug  the  pains  of  angina,  in  their  less  extreme  varieties. 

The  2>cculi(tr  sensation  which  ct*lmiruif€s  in  the  sense  of  impendn 
death,  has  been  very  variously  described,^  and  indeed  seems  from 
verv*  nature  to  l)e  almost  indescribable.     Among  the  un instructed, 
in  the  case  of  persons  unaccuciuiued  to  observe  and  analyse  their  owi 
sensations,  notliing  is  more  common  than  to  find  the  term  "  hroai 
lessness."  or  "want  of  breath,"  api)lie<l  to  every  kind  of  ih< 
oppression,  and  tlie  sense  experieuced  in  angina  pectoris  of  consti 
tion,  or  in  other  cases  of  repletion  in  the  chest,  accompanied  &i 
nsuall}'  is  by  gasping  or  irregular  respii-ation,  is  undoubteilly  often 
called  a  "M'aut  of  breath,"  or  "sufl'ocation,"  by  persons  who  are  jiinply] 
feeling  about,  as  it  wore,  for  an  exjjression  whereby  to  reprc-senl  Afl^ 
uncommon  and  intensely  oppressive  sensation.    A  similar  coufi 

1  lu  ono  very  exceptional  cmo,  n?conle<l  by  Hebonion  in  the  "Conimeijtarics"  tlww 
"no  |>oin  oomiilaiiied  of  in  tbe  cheat,  but  "uly  iu  the  left  iinu,  hnvuig,  huwfv^r,  in  ">' 
rcapcts  tho  charfirtei-s  of  aiif^imt.     Aftor  fifteen  yoM  of  oci'asioanl  an*!  iucrv»»i 
uif{,  tilt;  patient  dii'd  i^uiKU'tuv  ut  t^vetity-fivo  yvara  uf  a^e. 

'^  It  \a  difRcuU  to  jiulge  /roui  Hebtnlcu's  iiwcrijition!)  how  fu  iht  '*iing«f 
iutoiituna  vitie  oxlinctioutw,"  wan  poj^anb-il  liy  liim  ns  a  simplo  jiuin.    In  '  ■  m« 

he  s)'eaka  of  the  **s<n»c  of  strangliD^;,  an*!  mixiety  with  which  it  (i 

biciftt)  is  attemlcd, "nnl  npitlios  tho  ndtne  An^na  Pcotnri-s  on  nrr* 

rulher  than  ou  thu  giouni]  of  pniii.     TIio  anouymoud  |>atit'nt  uli 

in  the  third  roltimc  of  the  •'Motlical  Tnin.s.K:tious"  apirfiivntly  Ji-- 

on  the  ono  hiind  between  the  pnin  iu  the  loft  nnn  find  che^t,  cominjj;  uii  "  when 

always  after  dinner,  uf  in  the  evenini;  ; "  and  on  the  other,  the  *'  sen^itiof**!  whieh 

to  indicate  a  aitdd-ju  detUh;"    whicli  he  describes  an  beiu;?  like   "  . 

within  luc  ot  tho  oju-'fiitioni*  of  n>)tur«  for  perhoi's  thro*:  or  fuur  srs-du.i 

*'iL  shock  nt  thu  hoflrt,  like  Ihnt  which  one  would  feel  from  b  smnll  «-;;;.. 

!»  slrion  to  some  part  of  the  body,  and  t"nlliu^  from  the  tnble  to  within  a  r 

tho  Iloor.'*      This  distinction  of  the  scuMtion  of  i in t tending  dwith  fr-Mn  T 

unfainiliar  to  HeWnien,  who  asya  ho  does  not  rememotr  to  ha\*e  hcanl  it  n^ 

Hny  nth'T  (Mitient ;  nnd  thinks  thnt  the  ludden  denth  of  this  pBtiont,  whi*  1 

knowledge  nfterwards,  wns  conm^eted  more  witli  tho  jmiu  ihoii  with  thi*  p- 

tion.     Dr.  I'arrj'  speitki  of  tfte  liral  *yiuptom  in  angina  p(.ctori*i  as  **nu  h 

tion,  whirh  has  bi>en  \'arlously  (lenominati>d  n  striciure,  an  anxiety,  .it  ' 

Lutharn  w:i.i  proUably  among  the  Hrvt  to  detiiit;  th«  seu»e  of  impeudii 

Uijttiuct  from  the  pain. 
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lied  latent  eveii  under  the  move  teclLuical  lau^^imge  uf  Hebordeu,  in 
his  use  of  the  Greek  term  Angina/  whicli,  according  to  its  etymology, 
jAigaities  a  straniflin/f,  and  acconling  to  ibs  actual  and  primitive  u»e 
applietl  chiefly  to  certain  aHectitjius  of  the  throat,  occaaionally 
mv  to  sudden  death  by  laryn^^eal  buft'ocation,  ami  giving  lisv  to  a 
mae  of  chokiug,  or  of  coiwtrictiou  iu  the  fauces.  Yet  Heberdeu,  in 
using  this  term,  Jiad  thoroughly  realised  the  Fact  that  angina  i>ectoriB 
not  really  a  suifocatiou  or  a  breathlessuess^  iu  the  ordinary  accepta^ 
n  uf  these  teruiH.  At  most  it  is  a  sensation  wliich  by  iU  urgency 
id  oppressiveness  recalls  the  impression  of  euftbcation,  and  wliich 
ly  in  Certain  cases  be  associated  with  true  dyaputea,  or  still  more 
[[ueutly  with  orthopncea.  In  many  instances,  however,  careful 
lamiiuUion  sho^\'s,  and  the  patients  Iheiuselves  may  Ijo  easily  con- 
iced,  ihat  respiiiition  is  i-eally  not  impeded ;  that  inspiration  and 
tiratiou  are  alike  free  and  noiseless ;  that  the  air  is  taken  into  the 
it  iu  full  measure,  and  (in  so  far  as  the  evidence  of  stethoscopie 
lation  goes  to  prove  the  fact)  that  the  mechanical  it^newal  of 
air  in  the  vesicles  of  the  lungs  is  perfectly  accomplished.  In  this 
s,  tlie  observation  of  Heberdeu  is  profoundly  exact,  that  in  the 
Luiugof  this  distemper  the  patients  "  nulla  tenentur  spimndi  ditfi- 
cnltate,  u  qua  hie  pectoris  arigor  yuorsus  eat  tUversus."  -  And  yet  it 
juight  |)06dibly  be  maintained  that  in  a  more  tmnscendeutal  sense 
rwpiratiou,  ix.,  the  chemLitry  of  respiration,  is  usually  impeded  ;  that 
transit  of  the  blood  through  the  pulmonic  capillaries  is  for  the 
le  suspended  or  impaii-ed,  timt  the  right  heart  is  i>erhnps  unduly 
led,  aiul  that  the  sensatiuu  uf  *' breathlessness"  is  therefore  not 
ithout  a  physical  etiuivalent  iu  the  state  of  the  blood,  for  the  time 
icted  in  it^  supply  of  oxygen.  In  the  more  advanced  stages  of 
IDa  pectoris,  indeed,  especially  when  iu  connection  with  organic 
it  raiiily  happens  that  some  positive  evidence  of  rciil  dy8pna*u 
not  exL^t,  at  least  as  a  complication,  if  not  us  a  part  of  the  disease. 
ren  in  such  complicated  cases,  however,  it  is  usually  easy  for  the 
Eperienced  clinical  oUserver  to  detect  a  ditfurence  of  habit  and  aspect 
cases  in  which  the  breathing  is  primarily  impaired,  t\'j.  as  in 
ivated  cases  of  emphysema  with  bronchitis,  or  of  double  pneu- 
tnio,  or  extensive  pleuritic  etfusion  unconnected  with  a  oaixliac  cause. 
We  are  obliged,  therefore,  under  these  circumstances,  to  accept  the 
iry  limitationh  of  ordiuury  language  in  conveyiug  extraordinary 
■-aluiast  iudescriUible  impressions.  It  Ls  ceitaiu  that,  the  patient  iu 
la  |)ectoris  has  a  si.'usc  of  obstruction  in  tlie  thorax  so  over- 
iming  and  so  full  of  ai)pai-eut!y  imminent  danger  that  he  iu- 
clivtjly  liketLS  it  to  a  suH'ocation  ;^  yet  it  is  equally  certain  that  in 

Frvm  i-yx"' *'""V**^'  *IivU'^'e  nl'wi  \\\v  i-Miiiimiiii'l  wunU  Cyimiich*  mul  SynAoclu, 
tliv  LAtiu  v«rfa  nn/ftrtt  which  noquitvl  tlio  Hecoii'hiry  twiuM  of  lUKtctiuable  illitrMi 
r«7cd  «l«o  by  umnitOM,  nud  »tiU  inuro  by  uiir  Ku;j;luh  wonl  aru^CMiA. 
H«bcr«i«tJ|  OnnmtnL  loo.  cit.      "  Horo  uo  ahorittcss  of  OreutJt."    (Jfet/.  JVc«i#.  ati 

A  VMM  of  diMoluliou.  not  a  fear  of  it,*'  «uil  one  of  tlio  m<wt  gift«U  men  1  ftvtt 
tf  sod  one  mott  corapetpnt  (o  analyw  aonmtiont. — J.P.U.  EuiTuR. 
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many  cases  impeded  respiration,  in  the  ordinary  sense  of  the  term,  is^ 
not  present.     This  remarkiiblc  sensation,  which  is  sometimes  repi 
sented  as  a  tightness  or  constriction,  sometimes,  on  the  other  liand 
a  fulness  or  over-distension  of  the  chest,  contributes  even  nioi*e  lb 
the  pain  to  the  indescribable  aiiguuk  of  angina  pectoris ;  and  it 
this  sensation  especially  which  gives  to  the  pain  ite  peculiar  charact 
of  "  unbearableuess  "  already  noticed  ;  this  also,  which  carries  with  it 
in  its  gi'aver  forms  that  impress  of  immediately  impending  death,  by 
which  the  real  danger,  and  the  itltimate  probable  event,  are  rendered 
so  vividly  present  to  the  consciousness  of  the  patient.' 

Tlie   other    symptoms    of    angina    pectoris   have   been   variously    , 
described ;  so  variously,  indeed,  as  to  lead  to  a  suspicion  of  inacco-^ 
racies  of  detail  on  the  part  of  individual  obser\'er8  of  the  paroxysni^ 
On  all  hiinds  it  is  agreed  that  in  the  intoi-vala  the  patient  may  have 
all  the  appearances  of  perfect  liealtli ;  his  colour  may  be  good.  Lis 
appetite  unimpaired,  his  breatliing  apparently  natural,  the  action  and 
sounds  of  the  heart  perfectly  normal.     It  is  equally  certain  that  the 
paroxysm  itself  is  unattended  by  fever,  and  that  in  uncomplicated 
cascs.it  has  none  of  the  characters,  as  it  lias  none  of  the  conserpienceB, 
of  an  inflammatory  seizure.^     But  it  is  diftlcult  to  accept  without  hesi- 
tation the  statement  of  some  authorities,  that  throughout  the  attack 
the  pulse  may  l>e  entirely  undistm'be*!  either  aa  to  its  rate  of  frequency,  J 
or  R8  to  its  characters.^     In  most  of  the  cases  in  which  detaib  hav^M 

>  A  recent  medit^l  obsenrer,    himself  a  suflfurer  from  angina,  whMP  cam  will  be 
referre<1  to  ngnin  in  the  sectiou  on  treatnipnt,  has  contribatodwhat  is  perhaps  ib»  onlf 
really  eiftct  description  in   medicnl  litt-mtiirR  of  one  form  of  the  constrictive  .sensatioB: 
'*The  front  of  the  chest  seamed  to  ho  Inilpd  out  in  a  convex  prominpnce,  wliichs^ 
denly  tenuiuated  at  the  lower  end  of  the  sternum  in  a  aliarp  and  deep  depreoidft 
towards  the  spine.     This  was  a  purely  subjective  phenomenon.    There  waa  no  conlnfr 
tion  of  the  di&phragni,  and  no  retraction  of  ihv  alHluuiinol  walls.     But  though  thehtfi 
laid  upon  the  parti)  coiivinctrtl  my  mind  of  thoir  normal  condition,  it  in  no  wuy  modifial 
the  sensation.'     (Dr.  \V.  Herrios  Madden,  in  the  PractUimier^  rol- ix.  1S7-,   |»   W*-' 
In  till'  ciiat*  of  John  Hunt^^r,  to  b*^  fit«d  helow  (a  caw  full  of  instruction  in  'i'l;nl  a»to 
many  phases  of  disease  included  in  the  present  artiolr),  the  aouse  of  tburacic  coiiitrictioa 
in  one  attack  was  prcceiletl  for  a  fortnight  by  symptomsof**  nervous  irritation  "  in  tlieU' 
side  of  the  face  nnd  head,  as  well  as  down  the  loft  arm.     The  special  senAation  in 
chest  in  tliis  cose  wa.s  a  "feeling   of  the  ett^rnum  being  drawn  backwards  t/ivrarda 
■pine,  as  well  as  of  oppression  in  breathing ;  altkowjh  tht  actum  of  hrtxUhiiu)  u-om 
tcilh  no  rml  difficult;/.  '     (See  m/ra,  p.  563.)     The  8i>ecial  character  of  the  bn?al 
Hunter'K  case,  ('iBewhero  allndi^d  to,  will  be  found  to  l»c  -a  most  exact  auticii 
what  has  since   been  called  "usci-ndiug  anii  descending.''  or  by  some, 
repiration  ;  u  form  of  ilistnrbance  frequpnt  in  cases  of  auj;inii,  though  it  seema'to 
escaped  Heberden's  obserratlou.    See  altio  the  remarks  on  the  case  of  Seneca^ ' 
and  at  puge  563,  nok. 

*  Br.  Latham  has  admirably  modernised  Hcberden's  ai^mcnta  on  this  point. 
vol.  ii.  p.  383. ) 

*  *'Tno  pulse  ia,  at  hast  nymi-timcjt,  not  disturbed  by  this  pain."  (HebaRi«B»  __ 
Trana.)  "  Arteriic  eonini,  »|ui  in  hoc  doloro  sunt,  naturiuiter  prorsns  moventnr.  .  ,  ,  fi' 
ipsa  acccMiouo  pulsus  non  conritatnr."  {Cfnnmciii.  loc.  cit.)  Sorcml  ninburs  harefoUowed 
Heberdon  here  without  observing  that  his  real  meaning  is  not  thst  there  is  no  altvratiaa 
of  the  puUu,  but  thiit  there  is  no  excitement  of  it,  i.e.  that  the  pulM  is  not  pn'rlwiirf 
("non  concitatur")  as  in  inBamnuition.  Dr.  Parry,  regnnling  the  diwase  as  a  syncoM; 
speaks  from  another  point  of  view,  and  has  uo  tliOiculty  in  showing  that  the  paiat, 
though  not  always  greatly  disturbed,  *'  becomes  more  or  less  feeble  according  to  Uw 
violence  of  the  paroxism."    Such  peraonal  expei-icncc  as  I  have  on  the  point  Utm  m»  to 
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been  carefully  given,  the  pulse,  at  the  height  of  the  seizure,  has  been 
found  small,  often  imperceptible  or  irr*^^nilar  in  rliytbni.biit  not  necea- 
sarily  accelerated,  and  sometimes  morljicUy  slow ;  the  coujitenance  has 
been  pale  as  death,  the  features  pinched  and  anxious,  the  extremities 
cold  :  there  has  been  often  n  cold  sweat  on  the  brow,  sighing  or  inter- 
rupted reapinition,  and  other  Kit^is  of  approaching  syncope.     On  the 
other  liand,  it  must  be  admitted  tliat  in  a  few  instances  the  heart  has 
been  heard  beating  in  the  very  niidst  of  a  paroxysm  without  appre- 
ciable alteration  in  the  character  of  the  sounds  and  impulse,  and  the 
pulse  has  been  also  said  to  be  regular,  and  neither  rapid  nor  weak 
The  senses  and  the  consciousness  Lave  also  been  obser\'ed  to  be  fre- 
quently quite  entire  in  the  midst  of  the  paroxysm,  though  this  fact 
also,  like  some  of  the  othei's  above  mentioned,  must  be  held  as  subject 
to  numerous  exceptions.     On  the  whole,  the  strict  analogy  between 
le   phenomena  of  angina  pectoris  and  ordinary'  syncope  cannot  be 
srvedly  maintained,   notwithstanding    the    arguments    of   Dr. 
','  who,  however,  has  imdoulttedly  marshalled  a  strong  array  of 
£ftote  and  reasonings  in  favour  of  tliia  view  of  the  case.     The  paroxysm 
■^  angina  pectoris  remains,  after  all,  a  mode  of  morbid  function  sui 
W^^teris,  although   in  some   instances   the   manner  of  death   in   the 
'   pAToxysm  is  more  or  less  allied  to  syncope. 

^^  The  condition  of  the  nervous  system,  and  especially  of  the  brain 
^^Bd  spinal  cord,  in  angina  pectoris,  opens  up  many  very  diMcult,  and 
^HMBsent  even  insoluble  problems  connected  with  its  ultimate  patho- 
|H^p  For  practical  purposes  it  is  sufficient  to  state  the  facts  estab- 
^Mned  by  clinical  obser\'atioiL  WTiile  it  is  quite  certain,  as  stat-ed 
above>  that  inl<:'grity  (in  a  practical  sense)  of  the  ner\'ous  functions 
may  be  maintained  up  to  the  very  instant  of  death  in  certain  cases  of 
la,  it  is  equally  well  ascertained  that  in  other  instances  giddi- 
vertigo,  disorder  of  the  special  senses,  spasms,  tonic  and  clonic, 
almost  every  kind  of  disorder  of  the  general  sensibility  and 
piousness,  may  occur,  and  may  also  be  the  distinguLshing  features 
particular  paroxysms  in  persons  in  whom  at  other  times  paroxysms 
ly  occur  devoid  of  all  such  phenomena.  It  is  probable  that  in  some 
these  forms  of  the  disease  the  cerebro-spinal  complications  may  be 
^rmined  by  special  derangements  of  the  circulation  within  the 

with  Dr.  Parrv.      The  roceut   experimenta  and  BphygmograpUic  tniciug»  of  Dr. 

I«r    Brunton  will  be  discnAwd  in  conuectioii  with  too  piktholog}*  of  th«  diseaM 

oo. 

«x|iranionfl  are  m  follows : — **  From  the  preceding  obaerrations,  I  think   it 

'  ftppean   that    the  Angina  Pectoris  is  a  mere  cose  of  syncopo  or  fainting, 

_  from  the  comuion  syncojte  only  in  being  preceded  by  an  uuuhiuiI  degree  of 

r7or  pain  in  the  rt^ion  of  the  heart.  »nd  in  being  reudily  oxcitod  duriu^  a  state  of 

,  b«altb,  bj  any  general  exertion  of  t  be  muscles,  more  eipocially  Uuit  uf  milking" 

into  the  ffyrnptoms  and  CAU.<ics  of  the  Syucope  Anginosa,  commonly  called  Angina 

ite,  p.  67).  To  the  points  of  diflereiice  here  noted  muat  be  added  the  jieniistence 

vf  the  senuhility  np  to  t)ie  verv  instant  of  death  in  many  caaes  of  angina  prctoria,  and 

iIh  incomplete  extinction  of  tne  poluc  ;  while  in  ordinary  syncopo  fas  for  example  from 

cnotimi,  or  from  hot  n>om»)  the  umst  absolute  temporary  insensibility,  with  a  mdial 

poW  which  cannot  hn  felt,  nnd  U'spiration  just  snffleieot  to  maintain  \iU\  nmy  occur  as 

QViptonu  nnd  be  muntoiucd  for  some  minutes,  with  almost  no  dai^cr  to  life. 
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cranium,  or  even  by  disease  of  the  RTterial  ffystom  e^rtending  to  x\ 
brain  ;  but  there  are  very  rarely  nny  ]u'rinaiient  change-s,  eitiier 
strueture  or  of  fiinetion,  tending  to  throw  light  on  the«?  attacks.    Oilj 
the  other  baud,  it  seems  prenmtnre  to  infer,  witli  TrouRseau.  th«j 
existence  of  any  distinct  relation  between  epilejm'  as  a  predisposing] 
cause,  and  angina  pectoris;  still  more  premature  t^i  nftirni  that" 
certain  cases,  and  perhaps  in  a  considemble  number,  the  rm^fo}'  p 
is  one  expression  of  this  formidable  and  cruel  disease,  a  jdiRiar 
vertiginous  form,  or  in  t^vo  words  an  epiiepiifom*  nrurafffuy,"^ 
extreme  rarity,  on  the  one  Imnd  of  tnic  angina  i^ectoris  among  tl 
countless  midtitudes  of  cunfinried   epileptics,  on  the  other  of  rjonuii 
and   well -formed   epileptic   attacks    ftmnng  the   subjects   ol'  angiit 
pectoris,  seems   to   oppose   n   considemble  difficulty  in  the  whi 
accepting   M.  Tronsseau's   hypothesis.     That   the  i-clation,  hoi 
between  the  occa-sional  cercbro-spinal  symptoms  in  these  enseal 
the  cardiac  disorder,  is  moi-e  than  a  coincidence,  is  shown  by  the 
that  a  veiT  similar  series  of  symptoms  is  observetl  in  some  cases 
fatty  lieart  ;  and  the  autlior  of  this  article  has  in  more  than  oi 
instance  observed  like  phenomena  in  connexion  with  large  Rneurisiii 
within  the  thoi-ax. 

In  certain  cases  of  angina  pectoris,  more  especially  Nvlicn  perf^l 
rest  cannot  be  obtained  during  the  attacks,  they  are  apt  to  be 
attended  by  more  or  less  of  sickness,  and  even  of  vomiting;  but  xhtM] 
symptoms  are  rarely  obstinate.  Flatulence  lias  l^een  already  noti< 
as  a  frequent  accompaniment  of  the  paroxysm,  the  discharge  of 
imprisoned  air  by  the  mouth  usually  giving  marked  relief  lu  «ob>< 
instances  thn  closo  of  the  paroxysm  is  accompanied  or  followed  by  • 
copioiLs  discharge  of  watery  urine,  as  in  hysteria.  lu  one  case  Dr- 
"Walshe  has  observed  tetanic  spasms,  with  complete  opisthol 
followed  by  local  tonic  spasms  continuing  for  some  hours  nfttr 
pardxyam. 

The  diaffno^iM  of  angina  j)ectoris  is  not  very  ditticidt  in 
cases,  except  in  so  far  as  difficulties  may  arise  from  the  inabil 
the  patient  to  express  hia  sufferings  in  words,  or  on  the  other 
from  the  too  fluent  and  mislemling  descri])tious  of  compai 
insignificant  pains  referred  to  the  heart,  by  persons  either  uudal] 
frightened  or  unduly  sensitive.  Persons  wlio  Lave  lost  near  relatii 
or  even  intimate  friends,  by  sudden  death  of  cardiac  ori^ii, 
extremely  apt  to  bo  terrified  b)'  nervous  symptoms  of  this  kind; 
gouty  and  rheumatic  suiferei's  are  fi-equently  a  prey  to  flying  p«iitf 
which  now  and  then  occupy  the  liabitual  seats  of  angiiw  )>eGlani. 
and  which  sometimes  give  rise  to  alarms  not  justified  by  the  ervwrt,^ 
all  the  more  when  suspicion  has  been  once  aroused,  anti  when, 
happens  not  imfrequently,  the  physician  as  well  as  the  ]>«lieji' 
for  some  time  in  doubt  as  to  the  cause  of  the  symptoms,     i 

1  Clhiionf  MM.  ^  I'HderMHm,  t  if,  ]i.  iH.  Pftrift.  ISSC ;  Mia  in  th*  Ei^ih 
latioD,  vol.  i.  p.  002. 
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of  the  stomach,    aud  still   more  notably  of  the  utenis,   frequently 

Iftfid  to  |>ains  in  the  letl  side,  which  luay  pass  for  cardiac  ungina. 

Intercostal  ueumlgia  may  havi^  many  caufit's,  and  not  unfiv(|uentiy 

1  ra«Uate3  lowaixls  the  left  arm.     In  hysterical  and  romantic  drls.  pains 

■^>out  llie  heart  are  often  associated  witli  pnl|iitation  and  inejndar 

PP^hing  respimtioD,  sometimes  also  with  well-marked  iiTegularities  of 

caniiiLC  rhvUini,  or  with  murmurs  re<|uiriu^  caic  iu  thuir  disonnii- 

nation,  though  not,  on  the  whole,  very  apt  to  leail  into  seriou:?  en-or. 

Each  of  these  cases  requires  its  own  sjieuial  diagnosis,  witli  reference 

to  the  canse  of  the  symptoms  ;  and  it  should  always  be  remembered 

that  the  uumlter  of  persons  presenting  themselvoB  nn  account  of  such 

symptoms  immensely  exceeds  that  of  the  sutVerers  from  genuine  and 

•IftDgernus  aujrina  pectoris.     Moreover^  the  urgency  of  the  syuiptonis 

U  uaualiy  far  less  in  these  affections  tlmn  in  the  true  angina.     The 

paiAs,   iu   the   miltlcr  disorders,   are   usuidly   mucb   lean  dehued  iu 

character,  and  are  never,  or  hardly  ever,  accompanied  by  so  grave  a 

'•"--■   of  impending   dissolution.     The   diagnosis  requires   tact  and 

•  nt   rather  tlmn  any  elal>nrate  rules  (>i   investigation,  to   save 

Uiu  piiysi(nan  from  enor. 

A  much  more  dtthcult  diagnosis,  and  one  in  which  in  many  cases  it 
ut  impossible  to  arrive  at  more  than  a  pi-oximate  conclusion,  is  the 
detennination  of  lioiv  fat  any  oi-ganic  disease,  and  what  hind  of 
Mj^nic  disease,  may  have  had  to  do  with  the  s3*mptoma  present  in  any 
Muticular  instance  of  angina  pectons.  Clinically  speaking,  it  may 
be  «iid  that,  as  a  question  of  pure  experience  in  thJe  living  patient,  the 
fo! '  ■  " '  prognosis  of  true  angina  is  not  necessarily  relieved  by  tiie 
ki.  ihat  after  cai'eful  examination  no  organic  disease  can  be 

di»eovered ;  for,  iu  the  first  place,  organic  disease  may  exist  with- 
out the  possibility  of  discovery  ;  and,  secondly,  they  are  precisel}'  the 
lonns  of  oT^ganic  disease  most  ditticult  of  discoveiy  that  have  been 
shown  to  l>e  most  frequently  associate^l  with  death  from  angina 
pectorifi.  Given,  therefore,  a  very  i»erfectly  clutracLeriseil  instance  of 
angina  in  repeated  paj-oxysms  nmdij  fatal,  and  tending  to  increase  ia 
•everity,  it  cannot  be  f*aid  that  the  si)ecial  diagnosis  of  organic 
aaaociated  lefiioos  has  any  ver)'  immediate  practical  signiticauce. 
Ttw.  Ttropnosis  in  such  case-s  is  emphatically  grave  in  the  highest 
.  and  remains  so  even  after  the  most  careful  examination  ol  the 
of  circulation  has  given  only  a  uegutive  re&ult.  Iu  c&ses  of 
urgency,  however,  and  iu  cases  whoi-e  the  diagnosis  of  the 
aagiitA  )>art>x)'sni  is  not  perfectly  clear  and  well  detined,  or  where  one 
or  two  such,  paroxysms  only  have  occurred  at  long  iuten'ahs  it 
iiecooQe^  a  very  important  question  for  the  physician,  and  still  more 
lor  tLe  }.>atient,  whether  or  not  there  is  any  organic  lesion  of  the  cheat 
fumun^  ft  bariier  to  idlimate  recovery,  and  iu  case  any  such  lesion 
existo,  whether  it  is  of  a  kind  likely  to  be  nxpidly  and  inentably 
faUl,  or  the  contrarj'.  Tliese  considerations  give  an  importance  to  the 
dfllaila  of  diagnosis  in  angina  pectoris  which  at  first  sight  they  might 
not  sfv-m  to  possess,  as  bearing  on  prog;uosi8  and  tivatment. 
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Dr.  Latham  has  very  truly   said  that  in  this  respect  at  least  t1 
paroxysm  of  angina  bears  a  certain  resemblance  to  the  paroxvoin 
epilepsy.     In  the  attack  itself  we  ai*e  obliged  to  act  by  routine, 
are  unable  to  discriminate.     It  is  in  the  inten'als  that  the  physicij 
tries  to  advance  beyond  the  mere  name  that  has  guided  him  in  deaUi 
ynih.  the  most  urgent  symptoms,  and  by  cawful  examination  of  evei 
organ  and  ever}'  fiinctioii  to  discover  how  the  whole  organisation  can 
be  most  eli'ectually  strengthened  against  the   enemy  that  is  at  the 
gates — nay,  that  is   threatening   the  very   stronghold  of  life  itsell 
Such  a  complete  investigation,  and  no  other,  constitutes  diagnosis. 

It  needs  scarcely  be  said  that  in  the  first  instance  the  attention  of 
the  pliysician  must  be  cnncentmtod  upon  the  heart,  arteries.  Jind 
great  veinw.  He  will  inquire  with  the  utmost  care  into  the  wh  ■!■ 
details  connected  with  the  circulation,  both  during  the  paroxysm  and 
during  the  intervals.  lie  will  carefully  look  for  evidences  of  hyjwr- 
trophy,  dilatation,  valvular  disease.  But  al)0ve  aD,  and  even  in  the 
absence  of  these,  lie  will  endeavour  to  estimate  the  probabilities  of 
stnictuml  disease  in  the  fibre  of  the  heart  it-self,  or  of  disease  in  tht 
coats  of  the  arteries  leading,  it  may  bo,  to  induration  and  obstniclioD, 
or  to  aneurism. 

Dr.  Jenner,  tbe  discoverer  of  vaccination,  was  the  first  to  mnke  a 
decided  advance  in  the  pathology  of   angina  pectoris.     He  did  iiot 
himself  publish   anything  on   the    subject,   but  communicated  his 
information    to  Dr.  Parry,*  by  whom    his  views  were    sul»8tantialJy 
adopted  and  brought  before  the  public.     A  very  remarkable  seriwo^ 
facts  appeared  to  these  obsen'ers  to  show  conclusively  that  anj:in* 
pectoris  was  dependent  in  many,  if  not  in  most  cases,  on  "ossification." 
or  some  other  form  of  obstruction  by  disease,  of  the  coronary  arteries 
of  the  heart.     Subsequent  researches   have   proved   that,   this  view 
cannot  be  exclusively  maintained,  although  according  to  Lussana^  this 
condition  has  been  found  present  in  twenty-one  out  of  thirty-six  fatal 
cases.     The  statistics   adduced   by   Sir  John    Forbes^  show  that  in 
twent^'-four  out  of  forty-five  cases  examined  alter  death  there  w«re 
foimd  diseases   and    degenerations  of  the  aorta;  in  sixteen  cases  0* 
coronary  arteries  were  diseased,  and  in  a  like  number  the  valves  oC 
the  heart ;  while  in  ten  cases  tliere  was  positive  disease,  and  in  twelvf 
cases  preternatural  softness,  of  the  heart  itself.     Many  anthore,  fnun 
Morgngni   downwards,  have    recorded    cases    of  thoracic   aneurisi 
having  in  a  more  or  less  perfectly  developed  form  the  charact^eristij 
symptoms  of  angina  pectoris ;    and  we  have  already  alluded  to 
Trousseau  as  confirming  by  his  large  and  carefully-watched  experient 
the  view  that  such  cases  may  very  closely  resemble,  and  may. 
feet,    for   a  lengthened    period,    and    after   careful   obsen'ation, 
undjstinguishable    from    what   he   regards    as   the    truly  idiopatl 

1  Op.  dt.  p.  8. 

'  OiuzetU  Mod.  Lombanl.  1868-9  (ttt  by  Friedreich  in  Virohow't  Handbnclt, 
p.  422V 
■  Cyclop,  of  Pr»ct.  MlmI.  ;  art.  Angina  Pectoris. 
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Bs  oF  augiua.  Tl»e  author  of  this  article  is  able  from  porsonal 
rience  to  say  that  no  organic  disease  has  appeared  to  lain  more 
frequently  to  assume  the  symptomatic  cbaractei*s  of  angina  than 
ajieurism;  and  he  is  also  prepared  to  state  as  the  general  result  of 
inquiries  pursued  over  many  yeai"s,  and  particularly  directed  to  this 
subject,  that  even  small  aneurisms,  arising  very  near  the  heart,  and 
es])ecially  such  as  project  int^:)  tlie  pericai^ium,  or  compress  in  any 
degi-ee  the  base  of  the  heart  itself,  are  much  more  apt  to  give  rise  to 
augina-like  spuptoms  than  much  larger  tumours  in  more  remote 
positions.  The  attention  of  the  physician  in  cases  of  supposed  angina 
pectoris  should  therefore  alwHys  be  very  minutely  diriMUcd  to  the 
State  of  the  arterial  system  as  a  wliole,  and  more  espetnally  to  any 
evidences  that  may  exist  of  irregularities  in  the  sounds  or  impulse  of 
tliC  arteries  near  the  heart,  or  of  the  aortn  in  its  ascending  portion. 
TliB  careful  examination  by  percussion  of  the  substernal  region,  and 
€8p»ecially  of  the  upper  sternimi;  the  comparison  of  the  sounds  of  the 
hejirt  with  the  arterial  sounds,  as  heard  at  ilifferent  jmints  of  this 
■  M  ;  the  detection  of  even  slight  traces  of  abnonmd  impulse,  or 
,  idences  of  arterial  obstruction  at  the  root  of  tin?  neck ;  the 
comparison  of  the  radial  pulses,  and  the  thorough  investigation  even 
of  remote  parts  of  the  arterial  system,  may  lead  to  inferences  favour- 
able, or  the  contrary,  to  the  idea  of  an  otganic  cause  for  the  symptoms 
of  angina  pectoris. 

Not  lesis  important,  could  it  be  obtained  with  reasonable  precision, 
would  l>e  the  evidence,  in  any  case  of  angina,  of  a  permanently 
weakened  or  disorganised  state  of  the  muscuhtr  hlirc  in  tlie  heart 
itself.  We  have  seen  that  in  twelve  of  tlie  fnrty-five  disser-tions  col- 
lected by  Sir  John  Forbes,  there  was  found  preternatural  softness,  and 
in  ten  j»ositive  disease  of  the  heart,  apart  from  valvular  lesions.  That 
Tiiany  of  these  must  have  been  cases  of  fatt)^  degeneration  of  the  idti- 
iiiiit*'  texture  of  the  organ  is  rendered  extremely  pmliai^jc,  if  not 
absolutely  certain,  by  the  results  of  later  inquiries/  which  slmw  that 
in  a  large  proportion  of  cases  of  sudden  death  such  cluuiges  in  the 
tissue  of  the  heart  have  been  revealed  by  the  microscope.  On  the 
other  hand,  it  must  be  admitted  that  fatty  heart  has  been  often 
observed  to  be  present  to  a  very  great  degree  when  no  symptoms  at 
tO  resembling  angina  pectoris  have  been  recorded  during  life,  and 
when  death,  too,  has  not  been  sudden,  but  has  occurred  in  the  course 
of  ordinary  and  sometimes  of  acute  disease,  having  no  apparent  con- 
nexion with  the  state  of  the  heart.  This  subject  will  come  under 
lenition  hereafter,  bui  in  the  meantime  it  may  be  stated  in 
KviicriU  tenns  that  while  a  degenerated  state  of  the  cardiac  muscular 
ftbre  is  with  great  probability  to  Ijo  inferred  in  angina  pectoris,  there 
are  few  positive  criteria  whiuh  can  be  applied  so  as  to  ascertain  the 
fact  of  the  degeneration,  much  less  its  pathological  character,  or  the 

>  I>r.  Qiuin  hu  ftatiHl  the  arfnimcut  with  reference  to  the  older  observ&tiona  of  soft 
M>by  hem,  with  groat  force  and  conciseness  in  Im  paper  on  **  Fatty  DiMases  of  the 
tlaart;"  Medico.  Clur.  Tnuu».  vol.  xxxiii  p.  129. 


540 


A  SYST£IM  OF  MEDICINE. 


jul  of  fibi-e  involved  in  any  particular  case.    Only  aft^ 

and  repeated  exiuuination  of  the  heart  uiidpr  various  conditions 
activity  and  comparative  repose,  will  a  careful  physician  venluiii 
opinion  as  to  the  soundness  of  the  organ  in  this  I'eepect,  and  even  tl 
it  will  l>e  prndent  to  expi-ess  his  opinion  with  some  Uegi'ee  of  re^i 
The  piuctical  infci^uce.s.  moreover,  wliich  can  he  safely  founded 
sncli  an  opinion,  either  in  reh\lion  to  prognosis  or  treatment,  aiv 
from  heing  cleai'ly  estahlished. 

Having  as  far  ns  possihle  investigated  the  condition  of  the  ht 
and  arteries,  it  will  he  the  dut}'  of  the  physician  to  con)plete 
diagnosis   by  a   5ur>'ey  of  the   condition   of  the  other  organs 
functions.    Althongh  in  many  of  the  most  extreme  cases  of  angji 
pectoris  the  lungs  seem  to  l>e  perfectly  lieallhy,  yet  a  certain  anioi 
of  puhnonaiy  congestion  or  obstniction  rnay  attend  the  disease  in  p 
ticular  cases,  especially  in  those  complicated  with  dilatation  i*f 
henrt,  or  with  valvtilnr  disease.     Such  casas  usually  present   inoro  oi 
leas  altenitiou  of  tlie  complexion  in  the  direction  of  lividiiy,  and  u* 
also  attentied  by  cough,  or  by  true  dyspnoea.    And  it  ninst  not  al\*"a>> 
be  concluded  that  the  etfect  of  a  pulmonary  or  bronchial  coi.i  '     ■ 
is  to  give  a  more  daugerous  or  hopeless  character  to  the  syi.. 
angina.     On  the  conLraiy,  the  puhjiunary  disease  being  frefjutuiiV  .a 
a  manageable  kind,  the  application  of  the  jjroper  treatment  will  si.'Uic- 
times  extricate  the  patient  from  a  state  of  the  greatest  apparent  daug«r, 
and  allow  of  the  return  of  the  heart  to  a  state  either  appftreutly 
normal,  or  neai'ly  so.     The  author  has  a  most  vivid,  recollection  of  uitf 
case  in  particular,  where,  on  numerous  occasions  during   five  or  ^ 
years,  he  had  to  attend  a  patieut  manifestly  suft'ering  imder  complex 
diseases  of  the  heart  and  Imigs,  with  distinct  parox^'sms  of  angina, 
and  physical  signs  of  diliitati<in  uf  the  heart.     In  the  worst  attack* 
theru  was  always  a  nearly  or  absolutely  complete  disapi»enrance  ol  tk 
pulse  at  the  wrist ;  the  complexion  was  livid,  and  tlie  exiiectorMioftj 
wa.s  of  the  character  usual  in  heeniorrhagic  condensation  of  tho  li 
which  was  also  indicated  by  ihili  ]>ercus3ion  at  both  base-?;  vet  ft 
this  fonnidaijle  state  the  patient  again  and  again  rallied  imder  cardl 
treatment  of  the   pulmonaiy  disease,  and   althoxigh   the   state 
evidently  one  of  hopeless  character  as  regards  the  ultinmte  tefmiui 
he  was  able  in  the  intervals  to  jnu^sne  a  rather  laboridus  occupatit 
In  other  instances,  the  symptoms  of  angina  ^>ectoris  are  ass4.>ci«t 
M-irli  enlargenient  or  disease  of  the  liver,  and  it  ib  not  eu.«y  to 
whether  the  hejiatic  disorder  is  of  primary  or  of  secriudaiT  origi 
here  also  the  cautious  use  of  remedies   is   often  ver>-  cficci 
removing  the  obstruction  to  the  iK)rtal  circidation.  and   th* 
restoring  the  lieart  to  a  compamtively  sound  couditiou.  in  w] 
threatcjiing  symptoms  of  angina  may  disappear.^    Benal  disease 

1  It  ocfa^ionAlly  hnpj>en8  tJint  the  very  int^nfte  aiul  sickftiiiig  pAin  of  biliary  ralmfaM 
pri'senta  n  degree  of  KsemUunco  to  (ui;;ina  ta  ita  ot'cefisorirs  ;  oud  the  aalhiir  hm  «vra 
uWrTLiI  aui*t»  in  'whicli  tlie  diu^iio^is  ivniAiiicil  (Unibtrul  tuitit  Oie  VvUow  tBtgy  <>f  tW 
conjuuctira,  upprahng  after  mu  iutenil  of  lioora,  relieved  tho  af>(<r^li«ttki6iM 
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a  very  serious  and  often  unmanAgeable  complication,  attended  by 
most  distressing  sickness,  or  by  violent  dyspncpa  or  orthopnoea,  and 
rec^niring  great  caution  in  tl»e  use  of  internnl  remedies,  but  jierhaps 
not  aitogetber  ])eyond  tlie  scope  of  treatineni.  Dyspeptic  compiica- 
lions  nre  usually  of  secondary'  iinimrtanee,  and  cannot  be  said  to 
be  chariicteristic.  Th**y  are  most  frefjiiently  a.*sociated  with  gouty 
angina. 

Among  constitutional  states,  pout  is  unquestionably  the  one  which 
is  most  frequently  related  to  anjjfna  pectoris ;  indeed,  it  would 
scarcely  be  too  much  to  say  tlmt  n  larpie  proportion  of  the  suddenly 
iatal  endings  of  gout  in  its  iiTCj^ilar  and  atonic  forms,  more  especially 
ID  the  forms  po]nilarly  t^3rmed  "  ^'ont  in  tlie  sromacb,"  or  "^out  in  the 
heart/*  are  of  this  cliaracter.*  Xo  donlit  tlm  ]mthoIfH^y  of  the  states 
1  by  these  terms  is  XQxy  iinrt^rtnin,  and  the  terms  themselves 
I  tiid  unsatisfactory  to  the  last  d^-gi'ee  ;  Imt  ouoiigh  remains  after 

Bver>'  deduction  to  show — 1.  Tliat  gouty  persons,  and  rspecially  those 
who  have  liad  regular  gout,  de^irenerating  after  repeated  attacks  into 
llie  irregular  and  atonic  forms,  are  subject,  in  an  unusual  degree,  to 
the  causes  of  sudden  dcatli ;  2.  Tliat  not  only  is  death  in  such  persons 
■tpt  tti  l)e  extremely  siulden,  but,  further,  the  course  of  the  disease  is 
apt  to  be  disturWd  l>y  violent  ]»aroxysms  of  internal  pain  ;  o.  That  in 
cifrtaiii  cases  the  pain  has  distiiictivel_v  the  character  of  angina,  while 
in  other  instances  it  seems  to  lits  associated  with  dyspeptic  suffering, 
and  with  disorders  of  the  liver  and  kidneys — the  latter,  at  least,  dis- 
tinctly rejtresented  by  a  special  fonu  of  di.«organisation  wliich  can  be 
red  and  recognised  after  death  ;  4.  That  in  gouty  subjects  the 
:id  arteries  are  verj*  prone  tn  liecome  disorganised,  and  that  the 
«iuvrgaui&atiou  is  specially  apt  to  assume  the  form  which  other  obser- 
"Vfttiona  show  to  give  a  jjredispotfition  to  angina,  viz.,  calcareous  de- 
^leratiou  of  the  aorta,  especially  of  its  commenceTuent.  aiid  of  the 
oop»nary  arteries ;  5.  That  cerebral  disorders  of  various  kinds  in  the 
fn)uty  have  often  a  like  origin  in  disease  of  the  aiteries  of  the  brain, 
''  '       -various  obscn'ations,  which  will  be  found  amply  supported 

,  ■  licncc  of  pliysiciana,  and  illusti'aled  iu  the  treatises  of  best 
iry  upon  gout,  it  may  be  inferred  that  the  so-called  metastasis 
t    to  the  heart  is  the  result  of  gradual  degenerative  changes 
tig  more  or  less  tluxiughout  tlie  oiganism,  which,  if  not  so  dis- 
relaled  as  lias  siimetimes  been  supposed  to  the  gouty  ])ar- 
ia  its  ordinary  form,  are  at  all  events  closely  associated  M'ith 
Ute  ukuses  of  gout,  and  therefore  form  part  of  its  history  as  a  disease 
<£  the  constitution.     So  much  may  be  fairly  asserted  here,  without 
iVKkhring   us   in   this   article   in    n    discussion  of  the  complicaied 

Th*  irroiirks  in  the  text,  of  coiirw.  npply  not  to  this  condition  of  iksfinlo- 

>«ff   fn   thf    fftmltination    of  tnir    tinfonn    with   hrpatir    roitgr»tton.      ntit    thr 

"  of  ftii  <])  Ik  ivmiMnntion  if*  Tiot  to  be  tokfti  at  a  cciifirinntioi] 

;  of  t*i«  eUler  J^rhnii).  thnt  nT^^ftiia  pfctwris  nmy  lie  simply  o 

-ri'  l»r.  Hiifit'-TiV  Omnifhtriil  cliiwrtntioii  on  ••flnnt  in  ihrStoTOii^,* 
!i  of  h\*  ivork  )>n  I>i>4f>NK('Bof  ihfr  Stofnorb,  p,  3M,  1664. 
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questions  of  patliology  tiud  dingnosis,  as  well  as  of  treatnieot,  vhicli 
arise  out  tjf  the  general  question  of  gouty  metastasis. 

As  regards  other  constitutional  states  associated  with,  or  tending  U 
produce,  augiua  pectoris,  nothing  is  known  of  sufficient  importaooe 
to  find  place  liore.  But  the  careful  physician  will  always  endeavour 
in  each  cuse  to  discover  all  the  causes  of  deranged  general  health 
which  may  be  interfering  with  the  normid  state  of  the  functions;  and 
thus,  with  each  new  obser\^alion  thoroughly  and  scientifically  recorded, 
the  diagnosis  of  the  disease,  and  with  this  luauy  questions  bearing  aa 
its  pathology  and  treatment,  will  probably  be  rescued  from  tbe 
obscurity  that  at  present  surrounds  the  whole  subject 


What  has  to  be  said  here  about  the  causes  of  angina  has  been  to 
a  considerable  extent  anticipated  in  the  preceding  sketch  of  the 
diagnosis.  All  tlio  associated  diseases  may  be  regarded  as  causes 
or  on  the  other  hand,  and  sometimes  with  greater  probable  truth,  as 
conjoined  effects  of  one  or  more  common  causes.  Thus,  to  take  tbe 
last-mentioned  instance,  gout  may  be  more  or  less  directly  a  cause 
of  the  angina  pai-oxysni  ;  or  gout  and  nngina  pectoriSj  each  of  than 
separately  considered  in  relation  to  previously  existing  states  of  tbe 
constitution,  may  have  gi'own  out  of  like  proclivities  in  respect  of 
age,  sex,  inheritance,  habits  of  life,  «.^'c.  In  following  out  this  obscure 
subject,  there  is  great  danger  of  running  into  over-refinementfi,  which 
may  mislead,  and  at  all  events  may  not  be  supported  by  scmod 
practical  observation.  A  few  facts,  however,  remain  to  be  stated 
to  the  predisposing  causes. 

In  his  classitieation  of  cases  according  to  age,  Sir  John  Fi 
found  that  only  one-seventh  of  the  eases  recorded  (12  out  of 
were  below  the   fiftieth  year  of  age ;   and  in  respect  of  sex, 
one-eleventh   (8   out   of  88)  were  in  women.      It  is  just  poasil 
indeed,    that   these   apparent   facts  may   he  greatly   biased    by 
mode   of  collection  of  tlie  inst-aucea*     In  a  disease   the  83in] 
of  which  are  so  purely  subjective,  the  deaths  of  men  of  emii 
or  men  of  a  certain  force  and  decision  of  character,  leading  to 
and  pi-ecise  statements  ns  to  their  symptoms  and  morbid 
will  culminate,  as  it  were,  in  the  minds  of  physicians,  and  will 
recorded  prominently   when   others  would  pass   unobsen'ed,   or 
least  unrecorded ;  and  in  this  point  of  view  it  is   worth  while 
remark    that    the    Hcgistrar-Generars  returns,   bearing    on    5ud< 
death,  do  not  show  anything  approaching  to  this  remarkable  disponty 

1  Sir  Julin  Forl)o»,  in  giving  the  uumbera  in  the  tflxt,  expreaaly  stat««  that  U  » 
neccasary  to  "maku  some  aUownuoc  for  oirrumstiincw  connect«(I  with  tliftse  recorded 
cttuB,  before  tboy  can  He  receirod  as  groundii  for  fixins  the  statistics  of  t\\^  diaawt,  ukai 
without  refeirnce  to  itM  decrre  of  sevrritv."  His  idoa  is  that  thft  "men  mthts  **«•», 
lurticulaily  hucU  as  de|>cna  on  organic  disoaae  of  the  heart  and  great  reaaU,"  occv 
chi(?Hy  iu  inalca  ;  the  miMor  in  females.  '*  Tlio  very  sovere  caaea  natumlly  ftttnct  mc«* 
attrntiou,  more  |tarticularly  if  they  Iiavo  been  terminated  by  &  Audd«n  d««tb,  and 
followed  by  a  lUasection ;  and  these  are  the  caaei  that  are  usoally^  recorded  cad  imblidud* 
An.  Augiiia  Pectoris,  Cyclop,  of  Mediciua  vol.  i.  p.  83.) 
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males  and  females,  nor  even  the  niarked  if  not  exclusive  proclivity 
the  advanced  ages  to  this  form  nf  death.  On  the  other  hand,  the 
itrar's  returns  no  doubt  iutlude  under  the  term  "  sinlden  death  " 
sat  mass  of  utterly  heterogeneous  cases,  some  of  which  have  no 
natural  alliance  with  the  disease  now  under  conyideration;  and  the 
convictions  of  individual  physician.^  of  large  expeiieuce  tend  more 
or  less  in  tlie  direction  of  iSir  Jnlin  Forl>es's  averages.^  Another  fact, 
of  importance  if  correct,  and  30  far  corrobomtefl  by  Dr.  Walshe,  is 
to  be  found  in  certain  tables  by  Sir  GilbertBlane/''  showing  the  rarity 
of  Angina  Pectoris  in  hospital  practice.  Both  in  hospital  and  private 
practice,  however,  perfectly  typical  instances  of  the  an«;ina  of  I  leberden 
are  rather  mre;  and  Sir  G.  Blane^s  liyures,  supported  as  they  seem  to 
be  by  an  aj>peal  to  so  large  a  number  of  miscellaneous  cases  (3,835 
boapital,  3,813  private),  probably  mean  only  that  Sir  G.  Blane  was 
busy  to  know  much  about  the  internal  sensations  of  his  hospital 
ktients,  and  knew  only  a  little  about  a  very  few  of  his  more  distin- 
lished  private  patients.  Medical  statistics  are  altogether  pei*verted 
mi  their  legitimate  use  when  statements  of  this  kind  are  put 
■  viihout  qualification,  as  if  numerically  exact.  It  is  certain 
; 'litions  at  least  closely  allied  to  angina  pectoris  are  not  very 
in  hospital  practice,  and  the  author  of  tliis  aiticle  has  seen 
>iigh  even  of  typical  instances  in  liospitals  to  neutmlise  tlie  force 
Sir  G.  Blanc's  remark.  Still,  it  may  be  conceded  as  at  least 
ible,  that  in  the  higher  ranks  of  society  cases  of  extremely 
Icn  death,  associated  with  the  symptoms  described  by  Heberden, 
tnd  not  of  aneurismal  origin,  or  connected  with  valvular  <lisetLHe 
td  tJie  heart,  bear  numerically  a  higher  proportion  to  the  whole  field 
of  disease  than  among  the  classes  usually  treated  in  hospital.  The 
lobject,  however,  is  one  still  open  to  uivostigatiou,  and  one  on  wliich 
t  really  odecjuate  contribution  of  carefully  and  impai-tially  observed 
bets  would  be  of  great  advantage  to  science.  The  facts  above 
noorded.  so  far  as  they  may  be  trusted  in  leading  towards  a  con- 
dosioD,  tend  to  support  the  theory  of  the  gouty  origin  of  biie  angina 

rtoris.  It  cannot  fail  to  be  remarked  that  the  disease  seems  to 
dominated  by  the  same  proclivities  of  age,  sex,  and  condition  in 
life  aa  gout.  And  there  is  further  a  very  general  impression  among 
phrsiciand  and  among  the  public,  not  supported  by  exact  statistical 
endenoe,  but  not  on  that  account  to  lie  disregarded,  that  sudden 
dsiftla  from  heart  disease  is  frequently  hereditar}%  or  at  least  is  found 
to  diog  as  a  tolerably  well-marked  characteristic  to  certain  families, 
aomettmcB  for  several  generations.  On  the  other  hand,  it  should  be 
■Uted,  iu  qualification  of  this  impression,  that  there  are  numerous 
instances  of  eminently  gouty  families  iu  which  no  such  tendency 
hfti  been  observed. 


'  JUnong  tDthoriticf  of  tbo  firet  clui,  Troasacan  is  filmost  sin^lar  in  dixputing  this 
Mitiim.  **I  do  not  think  it  proved,"  he  njB,  'Uhat  mules  are  more  subject  than 
fcmalMi  to  thi«ainguliu  airection."     Op.  cit.,  Eug.  TnusL  \k  003. 

>  lUcL  Chir.  Trans,  ir.  133. 
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The  general  result  of  the  inquiry  into  predisposixifr  caobos 
been  stated  by  Sir  John  Forbes  in  terniii  whicli  may  well  re^jeive  the 
assent  ol*  physicians,  at  least  as  a  provisional  coudu&iou,  till  fuillicr 
and  more  exact  analysis  of  the  facta  becomes  possible.     "  Like  minj 
other  diseases,"  he  writes, "  angina  is  the  atteu<iant  rather  of  ease  sda 
liLxiiry  than  of   temperance  ;   un   whicli  account,  tltoogh  occuzmg 
among  the  poor,  it  is  more  frequently  met  with  amuug  the  rich,  oi 
in  pei'sous  of  cRsy  circumstances/'  ^     To  this  it  must  be  added,  tbil 
the  iniluence  of  sedentary  occupations  is  remarkably  apparent  in 
Dr.  Quain's  collection  of  cases  of  fatty  lieart,  in  many  of  whi'*:  '•- 
death  was  sudden,  and  with  symptoms  more  or  leee  allied  to  a 
Thus,  in  twenty-four  of  the  cases  in  Dr.  Quoin's  memoir.-  in 
the  habits  of  life  were  noted,  they  were  found  to  be  ''  se<lent4^j 
twenty-two,  "active"  only  in  two  coses;   luid  in  several  casee  tiw 
sedentary  hubita  weit^  ol)vioiLsly  dotermiued  by  injuries   whicli  W 
restricted  the  power  of  exercise,  or  by  accumulations  of  extem«l  i«t 
amounting  to  excessive  corpulency.    In  some  cases  also,  the 
iteelf  has  produced  an  aggravation  of  the  tendency,  by  still  fui 
limiting  thf_^  capacity  for  physical  exertion,  and   thus  allowijig 
fatty  accumulatiou.     Thus,  in  the  well-known  case  of  John  Hi 
who  certainly  was   not  cliargeable  with  any  original  sins   of 
ness,  and  who  died  of  angina,  it  is  i-ecorded  that  after  the  leudc 
had  been   clearly  declared,  "the  want  of  exercise  made  him 
unusually  fat." 


Thus  far  we  have  treated  of  Angiiui  Pectoris  as  a  distinct 
form  or  group  of  phenomena,  in  which  disorders  of  the  circnlatit 
tending  to  sudden  death  are  associated  with  local    pnin  and  oil 
symptoms  in  the  chest  of  a  more  or  less  definable  character.    But 
must  1)6  added  that  many  cases  of  sudden  death,  in  which  there 
reason  to  attribute  the  lUliniate  result  to  disease  of  the  lieart. 
occurred  apparently  without  pain,  sometimes  without  any,  evea 
slightest,  previous  evidence   of   cardiac   mieasiuess,    and    eei 
without  any  of  the   more  characteiistic  and  special   aymptotni 
angina  pectoris.    It  remains  to  consider  these  cases  before  proi 
to  discuss  the  pathology  of  the  wliole  sul^ject. 

Dr.  Latham  has  justly  remarked,  in  reference  to  the 
subject,  that  ''coses  of  sudden  death  often  pi-esont  themsolvei 
mere  fragments  to  our  observation.  Individuals  are  found 
The  mode  of  their  dissolution  and  the  circumstances  pi 
are  unkno\ni."  It  can  only  be  iufen-ed  remotely,  qb  it  were,  and 
only  iu  some  instances,  from  some  casual  and  often  very  imp^fsdl^ 
observation,  that  in  these  individuals  the  syuiptoms  nii^dit  poeuhly 
have  Iteen  shown,  had  they  been  fully  ascertained,  to  "hold  a  patho- 
logical kindred  "  with  angina  pectoris. 

*  Loc  cit.,  Tol.  i.  p.  S3. 

«  Med.  Ohir,  Tmus.,  yoL  inrriii.  p,  l^. 
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Hut  agaia:  cases  not  infrequcutly  occur  ia  'whicli  the  symptoms 
kbsen'od  during  life  resemble  angina  pectoris,  but  n*bere  certain  of 
TOe  chnnu'ters  attributed  to  tliat  disease  are  either  entirely  wanting 
or  imperfectly  developwl.  It  may  be  the  pain  that  is  wanting'  to 
thf'  riHnpletion  of  the  picture ;  it  may  be  the  sense  of  imi:)ending 
df'.iib,  or  it  may  be  that  sudden  deatli  does  not  actually  occur,  although 
most  of  tile  other  symptoms  of  angina  are  present.  Can  we,  with 
any  de^^e  of  security,  bring  out  of  these  uosological  "fragments" 
such  new  combinations  as  may  tend  still  further  to  throw  light 
M  the  pathology  of  angina  ( 

I    In  this  dithcult  mquirj',  in  which  we  are  reduced  to  the  study  of 

"ljn.»keu  li;-^htH"  and  "fragments"  of  truth,  we  feel  more  stnmgly  than 

♦'vrr  the  inadequacy  of  languaj^e,  as  between  man  and  man,  in  treating 

!■•  Hivsteries  of  life.     AVe  are  engaged  upon  what  ought  to  be  a 

ly  inductive  clinical  investigation;  but  the  ver>*  elements  of  the 

tion  are  in  great  part  witldield.    Many  patients,  when  threatened 

-IfMth.  refuse  to  speak  about  it,  and  remam,  up  to  the  veiy  last, 

.IS  to  what  is  passing  within.     Many  other  patients  throw  out 

^  and  indications,  but  are  either  unable  or  unwilling  lo  enter  into 

tUeil  nnnly.sis  of  their  sensations.    A  few  descri]>e  their  sensations 

with  great  minuteness,  but  in  terms  which  are  almost  sure  to  mislead. 

from  these  various  causes  it  happens  that  sudden  tleath  may  api>ear 

occur  absolutely  without  previous  warning,  or  with  very  imperfect 

jvioufl  warning,  and  yet   there  may  luive  b*;en  in   reality  a  very 

iitle<ll.v  abnormal  state,  fully  present  to  the  consciousness  of  the 

lut,  but  not  spoken  out  by  him;  either  because  the  symptoms  were 

tkahlf,  or  because  h-om  one  cause  or  other  he  was  indisposed  to 

ik.     On  the  other  hand,  sudden  death  may  not  occur,  and  yet 

patient  may  have  lived  days,   or  months,  or  even  years,  in   the 

»rehension  of  sudden  ileath,  being  warned  by  such  internal  sensa- 

as  have  been  described  in  refei-ence  to  the  ^Kiroxysm  of  angina. 

indeed,  jmin  is  the  culminating  symptom,  the  patient  rarely 

or  refuses  to  spe«k  out ;   he  is  then  sulticiently  explicit  as 

Twmrds  the  pain,  but  in  many  cases  he  leaves  the  other  and  less 

'   -iible  sensjitions  to  l>e  inferred.     But  wheitj  pain  is  not  tlie  cul- 

iting  symptom,  we  are  often  reduced  to  inference  altogether;  and 

IT  1-*  (Mily  in  the  case  of  persona  whose  outward  lives  and  iimer 
ih*>u:^'ht'^  ar<?  much  before  the  public,  that  an  inferential  diagnosis  can 
Ir  amv^'d  at.  Two  cases  of  this  kind,  occurring  in  ddfereut  ages  of 
the  ^\oriii.  an*i  under  very  diftorent  circumstances,  appear  to  afford  in 
^'•i.^  .1.  'tvc  the  means  of  access  to  some  of  the  intormatiun  we  are 
'>L  One  of  these  is  the  case  of  the  Romaji  philosopher 
-•■til':.  .1.  the  other  that  of  the  Christian  divine  Dr.  Chalmers.  Tlie 
f  ■nuer  case  has  been  often  referi'ed  to  (thou*;!!  with  some  hesitation, 
'■  '•  of  which  will  Ije  immediately  appnrent)  as  one  of  angina 

,  the  latter  has  been  reconled  expressly  as  a  case  of  sudden 

death  from  fatty  heart. 

the  philosopher  Seneca  was  as  follows : — 
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In  early  life  lie  was  apparently  of  delicate  constitution.  It  is 
recorded  uf  liim  Ity  I)io,  that  but  Tor  tlie  apparent  probability  <•[  his 
early  death  spontaneously,  Caligula  would  have  had  him  destir»yt^l. 
The  supposed  disease  at  this  time  was  a  tabes.  He  himself  rcciil- 
that  he  was  nui*sed  with  dithculty  through  a  long  illness  by  his  ;iu:i: 
{Coiuolatio  ad  Helviaiiv,  16).  He  further  speaks  in  one  of  liis  ep:-ilf 
of  having  been  exticmely  subject  to  catnrrhal  flaxes  (destillatioii.js}.  aud 
in  another  he  says  that  almost  every  form  of  l)odily  disturbance  lisd 
affected  him  at  one  time  or  other.*  It  seems,  therefore,  extremely 
probable  that  Seneca  was  one  of  those  martyrs  to  tubercular  disease 
in  early  life,  who,  after  a  more  or  leas  protracted  period  of  ill-healtli 
became  somewhat  more  robust  in  constitution  towards  iho  middle 
term  of  life.  He  was,  howcve];,  to  the  last  more  or  less  delicate,  and 
at  the  time  of  his  violent  death  at  the  instigation  of  Nero,  he  is  said 
by  Tacitus  to  have  been  "emaciated  in  body  from  scanty  uouriah- 
ment.'"-  The  iiecuUar  symptoms,  liowever,  which  have  specially 
attracted  the  attention  of  writers  as  indicating  angina  pectoris,  seem 
to  have  l>een  coufmed  to  the  last  two  years  of  his  life,  accx>rdjng  to  the 
opinion  of  Lipsius,  who  considers  the  epistles  to  Lucilius  as  hai 
been  written  when  he  was  sixty-one  or  sixty-two  years  of  age. 
gives  iL  pucidiar  interest  to  the  description,  and  at  the  same  liraej 
possibly  make  necessary  a  qualiiication  of  some  of  its  expre*si< 
the  somewhat  atfectcd  and  pretentious  tone  in  which  in  these  let 
Seneai,  a  disciple  of  the  Stoic  philosophy,  congratulates  himself 
the  ease  and  freedom  with  which  he  could  look  death  in  the  face, 
maintain  uuder  severe  illness,  aud  in  the  prospect  of  sudden  <\k 
the  calm,  self-possessed,  and  cheerfvi!  spirit  of  the  sage.  His  pbilo^j 
sophy,  under  these  circumst^inces,  has  in  its  details  no  impui 
relation  to  the  present  inquiry  ;  Ijul  the  fact  that  his  mental  condiik 
was  such  as  is  here  described  is  important. 

After  a  long  truce  from  suffering,  he  says,'  his  bad  healthi 
returned  upon  him  suddenly.  Ho  is  as  if  given  over  to  one 
as  regards  which  liu  adds :  "  I  know  not  why  1  should  give  it  a 
name,  tor  it  may  fitly  enough  be  called  Snspirium — a  sighing,  or  wi 
of  breath."  The  attack  is  very  brief  and  like  a  hurricane — it  is  over 
almost  within  an  hour,  As  compared  with  any  other  disease  it  is  like 
tlie  dillerence  between  hcinff  sick  merely,  and  givinff  up  the  ghost-^to 
that  the  physicians  themselves  call  this  disease  meditatio  vwrtU;  and 
sometimes  death,  which  is  idways  threatening  in  it,  actually  occota. 
Knowing  these  things  Seneca  adds  that  he  is  by  no  means  confide' 
of  recovery,  even  when  relieved  from  severe  symptoms.  He 
aiders  only  that  he  has  got  a  respite;  he  is  perfectly  prepared  for 

'  Omnwcorp<n^aHtii»commodaa\UiKnoilapen'meiraiiuUni!^     Epiat.  ad.  Lueiliuin, 
64. 

*  Tbo  9cauiy  nourishiiicnt  lieie  a(>oken  uf  was  not  starvation,  bnt  i>ro>»1il]r  dcfickat 
power  of  awiniilAt ion  ;  for  Sc-uccii,  tut  u  well  kuouii,  was  euormausly  ricii,  ad*!  Uiciv  ia 
no  reoBon  whatcvur  to  suppose  that  hU  >:toicisin  ever  took  thi*  form  of  ai.cptioism. 
Tulontaiy  fiutting  siich  as  to  injure  bodily  hiwltb. 

'  Epifit.  od  LucUiuni,  £4. 
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be  does  not  at  any  time  count  even  upon  seeing  out  the  day. 
'however,  buoyant  und  cheerful,  entertaina  liimself  witli  glad- 
id  strong  tlioughts,  even  in  the  midst  of  the  stitling  {in  ipsa 
tufftpctUioiu),  Death  is,  after  all,  not  tt»  be  dreaded  by  the  wise  man; 
diMth  may  take  him  unawares,  but  he  is  nevertheless  always  ready  to 

fy.  Even  at  the  best,  he  adds,  reverting  to  liis  own  precarious  condition, 
is  stato  is  not  one  of  entire  comfort ;  the  breathing^  is  not  quite  natural; 
he  feels  always  a  degree  of  inipedimeiit  (h  ami  a  (ion  cm  qiiaiuiam  ejus  ct 
iHoy-am).  "  Be  that  as  it  may  be,"  lie  adds,  '*  provided  my  sighing  is  not 
earnest*'  {du^nmodo  nis^t  ex  aniuio  sttspiran).  He  liolds  him- 
os  in  the  condition  of  one  likely  to  be  soon  ejected,  but  yet  not  to  be 
inasmuch  as  he  is  willing  to  go,  'Nihil  inmltis/acit  sapiens; 
Item  effxujit  quia  vult  qvod  ijysa  coitcinra  est.'  - 
this  case  of  Seneca  we  have,  in  a  highly  developed  form,  the 
of  imi>ending  death,  associated  wth  something  which  he  himself 
csdls  a  "suffocation,"  oecnmng  in  paraxysms,  and  causing  daily  and 
IHprly  uncertainty  as  to  liis  tenure  of  life.  But  we  have  not  the 
Hfere  and  peculiar  pain  of  the  angina  of  Hel>erden,  nor  have  we  the 
^niial  fact  of  sudden  death,  at  least  in  tlic  usual  sense  of  the  woi'd ; 
for,  as  is  well  known,  Seneca  was  put  to  death  by  Nero,  or  rather  was 
invited  to  put  hin»self  to  death  ;  and  what  we  are  able  to  gather  from 
contemporary  history  as  to  his  last  moments  would  lead  us  to  infer 
that  death  came  by  no  means  easily,  but  after  a  rather  long  and  tedious 

Kggle.     Much  doubt   has   been  expressed  accordingly,   since  this 
■alive  was  suggested  to  r)r.  Parry  by  "a  learned  physician"  as 
se  of  angina  pectoris,  whether  the  symptoms  will  bear  that  con- 
ction.     Dr.  Parry  himself  inclines  to  consitler  it  '*  rather  a  disorder 
<>f  respiration  than  angina  pectoris."'*     Sir  John  Forbes,  on  the  other 
says  that  "  the  case  of  Seneca,  as  described  by  himsoif,  had  been 
ly  considered  a  case  of  angina,  and  we  think  most  justly."  *     It 

Non  ex  naturA  fltiit  spiritun."     The  ilmible  mdac  of  t^irittu  in  Latin,  M  of  the 
vrtSiot,  niiist  lie  kept  in  viuw  in  intoriireting  this  expresaioa. 
M*.  rit.    Cumpsn  also  £|>ist.  tfl. 
p.  cit.  p.  36. 

ry,  rit.  \K  81.     Tlie  opinion  of  Dr.  Stokes,  puMidhed  in  1854,  nnd  foumlwl  mainly 

!••  rbanu-ter  of  the  nspiration  na  implied  in  the  word  **  BUH[^irium."  (which,  u  we 

t  Mw,  he  liatl  hitnwlf  octiision  to  ilvscriU'  as  chamt-teriBtiL'  uf  fatty  dcgt-nem* 

.\rt)  in  too  in)[K>rtant  forit^  details  tn  )w  omitted  ht-re.     We  theirfort!  pro 

I  iKcnrn  in  "  Tlie  Disessea  of  the  Hwirt  and  Aorta,"  v.  530.     "  We  must  B^ptM 

iJr.  rarrv  in  thf  opinion  that  tlu*  Hymptoma  hen  detailed  are  not  thoM  of  an^na 

It  lA  remarkuble  that  the  orcoirence  of  jNua  is  not  aUnded  to.     Bat  their 

to  tliat  abnormal  rvspiration,  already  tleitcnbcd  aa  the  atteniinut  on  the  fatty 

Tioo  obviooa  to  !«  overlooked.     For  in  this  affection  we  see  that  niwcial  form  of 

whirh  ntiiy  be  deaoribed  aa  a  paroxysm  of  sighing.     S<>neca*s  words,  'Satin  eninj 

dici  Miipinuni  poteit^'and  again  ^Bruvisautem  valde,  et  prooeUn:  similis,  iui{H*tns 

^    ___  aingularly  expreaure  of  a  aorere  case  of  tho  cardiac  sighing  oljaerved  in  jivrBOua 

fabvoiiiiK  under  Catty  neart,  for  whii-h,  when  the  highest  point  of  sospirious  breathing  haa 
reacted,  we  can  have  no  liettenwuiparison  than  that  of  a  storm.     And  the  wonls 
<lr  |MulUtim  aujipiritim  illiid  quod  esse  jam  anhelitus  cwperat,  intervAllu  majors  feHt 
rt*rdAtuui  cat  et  remanait,'  weirexprtjasea  the  gmdual  ancent  from  what  we  may  term 
[■Ktraal  (wri'Ml  to  the  extreme  point  of  the  paroxysm,  and  iti  Miltftequcnt  tltrline. "  It  in 
'    tt  to  uUtrtf^  that  Ur.  Btuken,  in  the  ehapter  on  Denuiged  Action  of  the  Heart, 
lUitnaeU  aa  follows  with  regard  to  angina  pectoris  in  general  :— "The  roepiratoiy 

Vd.  ir,  0  0 
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is  evident  that  materials  fail  us  in  attempting  to  decide  tbe  qaedtuin; 
and  they  fail  precisely  at  the  very  point  where  materials  alwaytj  muit 
fail,  ui^eas  the  fact  of  nctrial  death,  and  of  sudden  death  •witli 
Bymptoms  and  signa  referrible  to  the  heart,  comes  in  to  decide  the 
point  in  favour  of  angina.  True,  the  absence  of  recorded  pain  on  the 
one  hand,  and  the  presence  of  something  like  a  record  of  dyspnoea  on 
the  other,  have  been  regarded  as  additional  rircumstancea  in  favour  of 
the  view  that  Seneca*s  disease  was  spasmodic  asthma.  But  in  spw- 
modic  asthma,  however  severe,  there  is  rarely  that  vividly  pTeseal 
sense  of  impending  death  so  much  dwelt  upr>n  by  Seneca.  Moreovcv; 
the  noisy  paro.xysms  of  asthma  would  probably  have  provoked  sow 
more  distinct  allusion  to  tlie  wheezing  as  a  feature  of  the  attack 
Having  regard  to  the  idiom  of  the  Latin  language,  indeed,  the  question 
as  between  some  form  of  cardiac  suffering  and  asthmatic  dj8pn<ea 
must  remain  doubtful ;  but  while  the  allusions  to  the  breathing  ore  of 
A  very  indefinite  character,  it  must  be  remarked  that  the  sense  d 
impending  death  is  the  one  obvious  fact  in  the  description-* 

Turning  now  to  the  case  of  Dr.  Chalmei-s,  we  find  in  abn 
point  the  converse  of  that  of  Seneca.  We  have  here  the  ;i 
of  sudden  deatli  in  all  its  solemnity  and  myateiy — not  only  wi 

any  adequate  clinical  history  of   chi-onic  disease,  but  without ■ 

evidence  of  angina,  or  any  other  foim  of  acute  attack  preceding  tlif 
fatal  event.     And  what  adds  to  the  mysteriousnoss  of  the  resnl! 
that  the  death  took  place,  not  amid  any  exciting  crisis  of  pa^t-  n 
of  physical  exertion,  but  in  the  darkness  and  stillness  of  tlie  i  ; 
when  body  and  mind  alike  had  been  undisturbed  for  hours.    ' ' 
indeed,  who  knew  him,^  has  said  of  his  conversation  and  mannt : 
evening  l)efore  his  death: — "T  had  seen  him  frequently  in  liis  i:i 
happy  moods,  but  I  never  saw  him  happier."     lUit   tliis  is  nol 
Tlie  narrative  of  Dr.  Chalmers's  death,  and  of  the  last  weeks  ot  h 
life,  has  reached  us  from  two  particularly  well-informed  sonrre-i. 
Ranna,  who  was  his  son-in-law  and  perhaps  his  most  intimate 


liUeiiomt^non  wUicli  helongn  to  angina  in  <tomt>  form  of  tli«  Bi^liitt^  iTS}»in>tio«i  Mis- 
IwrUut  a  synijituin  in  the  pAtty  or  woakeaed  heart.  .  .  .  Upou  the  whu]«  wit  »a| 
conclude  that  tlie  8]>eciul  ^roup  of  s3*nipt(nris  describMl  u^  nngiiia  jvcturu  t»y  Uabwdn^ 
PiuT)',  Pcrciral,  and  Latham,  in  but  the  oocurrenco,  in  a  dofiucd  munnrr,  (»f  «oaM«f  l]^ 
symntonu  connected  with  a  wetikuucd  heart."  Cfp.  ciL,  ^.  467.  The«e  irniariEa  «l  Mft 
of  tha  ^fToatost  mMt^rs  of  modem  metlical  observation  ^«iU  hi-  fnund  to  liarv  i 
special  importance  in  counrctiou  with  wliat  nc  have  renturmi  t^  onlJ,  in  a  aul 
pangraph,  Awjina  tine  Dolare. 

'  Seneca  iiurtiL-uluily  notes  that  tite  physicians  caUetl  hih  dtaeofxi  nuAiitUm 
a  very  imliKely  and  unusual   form  of  mc-dicAl  exprr^  ■" 

«a  omimuy  spiumodic.  asthnta.     Ou  the  other   him  ' 

pirium  waa  sometimea   used    a»  Byuonymoua  with  u  , 

Morb.  Chronic.  L.  iiL  1  ;  and  Plin.  Xnt.  IHnt  xxiii.  7,  03,  %  V2.\.  OUim  makes  «h  «< 
di^altas  gpirandij  and  spirit m  dijficulUUf  hut  not  of  stiJiolrht***.  Thtt  luba  U 
thu  breathing  is  specially  noticed  by  Celaua — "smraru  iK^f^ifr  mav  Bonn  ct  wnhi  lilimw 
nciiipoBttt"  (L,  iv.  8);  and  also  hy  Cael.  Anrd.  *' stridor,  ataiur  kihiUtui  itfcUcu-" 
Loc.  cit. 

*  The  Rer.  Mr.  Gommol  who  w.'u  UHng  in  hia  honae  nt  the  tita'>,    8««  Haxaa'a  life 
of  Chalmers,  e<lition  of  1S54,  vol.  ii.  p.  775. 
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Ls  pivc-n  us  the  facts  ns  known  to  his  domestic  circle.     Dr.  Beghie, 
fho  wiis  his  medical  attendant,  has  reconlecl  tlunn  with  special  refer- 
ence to  the  observation,  made  after  deaths  thiiL  the  heart  was  in  an 
advanced  state  of  fatty  degeneration,  soft  and  friable,  the  muscular 
Ia£[cicii1i  barely  traceable,  without  visible  striae,  and  ever}^\vhere  con- 
dning  fatty  ^n^anulos ;  the  ventricles  unusually  thin,  the  "corouary 
iry  loaded  with  calcai'eous  deposit,  much  contacted,  and  in  one 

FUce  obliterated,  presenting  considerable  resistance  to  the  knife."' 
t  is  in  the  presence  of  these  pathological  data  (given  on  the  authority 
of  Dr.  Ikjnnett)  that  we  have  to  explain,  if  we  can,  the  known  facts 
of  lit.  Chalmei-s's  later  life,  and  of  its  sudden  aiul  mysterious  close. 
And  tlie  pecidiar  interest  and  value  of  the  case  in  i-elation  to  our 
present  inquiry  consists  in  the  following  statements,  which  are 
carefully  condensed  from  the  two  narratives  al>ove  referred  to. 

Iir.  Chahiiers  was  a  man  not  only  of  great  genius  and  devotion; 
but  of  tlie  most  incessant  and  absorbing  occupations.  Duiing  a  life 
exti?nding  noiirly  to  the  term  of  "  threescore  years  and  ten,"  he  was 
scarcely  ever  withdrawn  from  public  observation.  Ke  was  eminently, 
in  the  higliestand  best  sense,  ava^  ayhp&v — n  leader  and  ruler  of  men  ; 
the  **  care  of  all  the  churclies  "  was  uixju  him,  as  on  St.  Paul,  and  the 
earnest  and  ceaseless  labours  of  a  life  devoted  to  noble  ends,  were 
continueil  up  to  the  very  day  before  his  death,  in  1847,  in  his  sixty- 
fi^hth  yenr.  In  1834,  it  is  true,  on  the  li^rd  of  Jannary,  he  had 
sntlered  a  ruthcr  alarming  attack  of  hemiplegia,  from  wliich,  however, 
he  *<^>on  recovered ;  and  in  Juno  of  the  same  year  there  wiis  again  a 
threattiiing;  but  with  these  exceptions  his  health  appeared  to  liave 
ht-'pii  always  gnod,  and  equal  to  every  ordinary  exertion  whether  of 
mind  or  body,  "  He  was  hartUy  ever  incapacitated  by  intirmity  or 
loa  of  health,  from  prosecuting  his  enterprise ;  and  from  early 
manhood  to  green  old  age,  even  up  to  his  latest  hour;  he  t«3iled,  and 
iqiRDt  his  energies  and  strength."  Proljably  no  man  in  Scotland  in 
'it  centuiy,  with  the  duubtful  excejHion  of  Sir  Walti»r  Scott, 
.1  life  of  such  persistent  literary  activity,  combined  with  so 
much  and  so  various  uitercourse  with  men  of  all  ranks  in  society. 
In  his  later  years  he  retired  more  than  pre\iously  from  public 
LuaineHfl,  but,  as  Dr.  Bcgbie  writes,  "he  was  firm  and  robust  With 
aocointilnting  years  caino  a  disposition  to  ol^esity ;  and  with  the 
sBwr-grcy  on  the  massive  forehead  came  also  the  pallid  and  somewhat 
4ilklj  look  of  fading  health.  Yet  he  seldom  complained  ;  or,  if  indi»-> 
yoj,  it  was  only  by  some  trivial  ailment  arising  from  indigestion, 
lie  was  sometimes  sick  at  stomach,  but  he  was  never  faint,  nor  ever 
»vrooaed  away.  .  .  .  He  had  no  priecordial  pain,  or  distress  in  breatb- 
iaf ;  no  palpitation  of  the  heart,  or  intermission  of  the  pulse.  Ho 
«80eiided  neights  with  wonderful  facility ;  he  slept  on  either  side,  and 


*  Ei}abanr)i  Monthly  JoumiO  of  Medical  Scicnra,  toL  xii.  1$51.  p.  205.  Tlicn 
vavvUolraov*  of  wry  rhruni*'  dwcaAo  of  the  mrmbranes  nf  tlic  brain,  liut  probfthly 
Mlof  «iMb  mioDUt  auU  chancUr  m  to  have  much  diiiieal  iin])orUne«  u  irgarda  tlw 
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bis  rest  was  calm  and  irefresbing."  Such  was  Lis  state  appareoilj. 
according  to  his  physician,  up  to  a  period  indefinitely  near  the  faUl 
close. 

It  80  happens  that  of  the  last  month  of  Dr.  Chalmei-a's  life  we  Iwre 
very  exact  records,  including  luany  meinomnda,  letters,  &c..  from  hi- 
own  hand.  It  was  a  month  frtitp^ht  witli  unusual  excitement  iitiJ 
exertion  for  a  man  in  hia  sixty-t^.i'^Iith  year.  On  Thursday  the  6di 
of  May,  1847,  he  set  out  for  London  to  attend  a  committee  of  ib^ 
House  of  Commons  on  a  subject  in  which  he  was  very  deeply 
interested.  He  preached^  in  Marylcbono  Chun^h  on  the  9th,  and  on 
the  12th  submitted  to  a  lonj;,  scarL'bin^,  and  fatiguing  examination, 
wherein  Sir  James  Urahiun  tried  to  "  heckle  "  him  (as  lie  expre«-  •  !' 
for  an  hour  tagutlier ;  but,  be  writes  at  the  close  of  a  lengiii-U' 
descriplioji  of  the  day's  proceedings,  "  we  concltuled  in  a  state  ot'gre«i 
exhaustion,  but  with  an  erect  demeanour  and  visage  unabashed." 
Such  wa>4  bia  own  humorous  account  of  an  event  which  obviously 
gave  hira  much  anxiety.  In  Loudon,  also,  be  made  many  visits  and 
saw  many  sights,  not  sparing  himself  at  all,  or  complaining  in  auy 
way.  On  the  loih  he  went  to  Brighton,  where  he  preached  on  tiie 
16tb,  returning  to  London  on  Monday.  On  Tuesday  he  went  to 
Oxfoi^l,  seeing  the  sights  of  the  place  and  tbeu  going  on  to  Bristol; 
the  remainder  of  the  week  he  spent  there  in  excursions  with  great 
enjttyment,  and  among  friends.  He  preached  on  Sunday  at  Hristol, 
and  on  Tuesday  tbe  25tb  was  at  Darlington.  In  this  interval  be 
wrote  a  long  and  carefully  considered  note  on  the  Education  Qnertion 
for  Air.  Fox-Muule  ;  and  took  a  most  affectionate  leave  of  his  si>*  r 
Mi's.  Morion,  with  many  cflusions  of  pious  feeling,  but  appareuiiv 
without  any  despondency  or  personal  misgiving  as  to  the  future; 
I'riday  tbe  28th  be  returned  Jiome.  as  Dr.  llanna  records,  " 
no  jHJCuliar  marks  of  fatigue  or  exhaustion." 

The  next  day  (Saturday)  wa.s  fully  occupied  in  preparing  a  Repo! 
for  the  Geneml  Assembly,  wliich  he  was  to  read  on  tlie  follovii 
Monday.     On   Sunday  morning   (30th  of   May)  he  did  not  rlM 


'  It  may  Iw  worth  while  to  remark  here  that  prtachiing^  with  Dr.  Chaliuerft,  wis  < 
thing  very  ilifn^rcut  fnxn  thi'  mt>re  dt^Iivery  uf  writt«*n  wohia  in  an  audiMe  torn*  of 
It  WMR,  in  tnub.  it  wurk  iuto  whiL'ti  he  thivw  all  his  grout  fUtrjo'  of  uiiml  aiut  body,  ftivi 
in  its  elkvl  ruHy  juMilkd  tlir  rcniiirk  uf  the  old  i^cnti-hwmiinu  who  found  it  DwvaMiT  W 
ai>oloui!>c   for  her   fiivmint<:  piviu-hcr  rmding  his  nM'iiitiii,    '*  Ay,  Imt  its   ffU  n<nlTl|C 
thou.'      TImt  Dr.  Uhuluit^ni  invHclipd  on  tverj'  Sunday  ilnring  tliis  exoundon  w  thiHfcff 
a  tiotewoitliy  fat^t,  and  tlio  uioti*  i>o  hm  he  appears  nt  this  tiiiR*  to  have  been  little  in  th« 
habit  of  preaching  when  at  lionie.  — In  a  inoro  rei^ent  cajw,  when.*  death  from  heart  diseiic 
was  not  sudden,   but  on    tin-  inntmn*  vory  lingering,  und  when»  llie  vrryearliul  jyin[>- 
toms,  twcuty-aevcn  years  liefoiv,  had  bfen  such  as  to  give   warning  of  an  impendiAC 
danger,  preaching  had  to  \w,  alMitiduued  ulniuftt  fniin  the  first  ;   and  aJ''         V     '■  rr   !  • 
resaruod,  it  bi'i-Aini',  in  a  ex't'oud  attuck  of  ill  liealth.  the  fintt  duty  tli.r 
from  its  nmiiifi.'st  tendntcy  to  overHtmin  the  u^akf  ned  orgitn.   (See  the  A    - 
Memoir  of  the  Ker.  Dr.  Guthritt,  recently  pnblishiNl;  fjijNTially  vol,  ii.  pp. 
10,  18.  406-11.)     It  ia  tn  be  oKwrvud  that  a  ver>'  active  use  of  the  pen.  ani 


pen, 
ir  et 
preacher.     Ue  died  in  1873,  la  hU 


of  work  and  enjoyiufnt  of  lifi*,  cmitinut^^l  ]>0{uiblo  to  I>r.  Outhrie   for  ei|{ht  or  uiau  jFo^C* 

after  the  formal  closure  of  his  can-er  osa 

year. 
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breakfast,  but,  in  answer  to  inquiries,  said — "  T  do  not  by  any  means 
feel  unwell ;  I  only  require  a  little  rest."  He  conversed  "  with  the 
jn^ate^t  clearness  and  vi^^our;"  attended  cliunrli,  and  walked  some 
distance  aflenvards  with  a  friend  on  bis  way  Iiouiewards;  spent  tlie 
evening  in  apparent  good  health  and  spirits,  and  among  other  occupa- 
tions wrote  to  his  sister  at  Bristol  a  hopeful  and  aftectionate  letter, 
expressive  of  perfect  contentment  and  satisfa*'tion.  Ho  nitii*ed  to  rest 
at  the  usual  time,  and  next  naorninj:  was  discovered  dead  and  cold. 
Tlic  separate  accounts  given  by  Dr.  Hanna  and  Dr.  liegbie  leave  no 
doubt  that  death  took  place  long  before  the  morning  light,  but  at  what 
exAot  jwriod  it  was  impossible  to  say.  The  body  had  an  attitude  of 
calm  repose.  "  The  l)ed-clothes  were  scjtrcely  disordered  ;  on  them 
rested  a  basin  which  had  received  the  contents  of  the  stomach."  ^ 
This  was  the  only  evidence  of  anything  like  a  death-struggle.  Had 
it  not  been  for  this,  it  might  have  been  sujjposed  tliat  Dr.  Chalmei*3 
died  in  his  sleep. 
iCa»es  like  that  of  Dr.  Chalmers  (in  respect  to  the  suddenness  of  the 
close)  have  often  been  recorded ;  but  in  very  few  of  those  in 
rich  the  fatal  result  has  been  most  sudden  and  startling  have  there 
m  any  such  records  of  the  incidents  prece4ling  doath  as  are  given 
above.  In  not  a  few  of  tlie  cases  observed  ]»i!rsoiudly  by,  or  more  or  less 
intimately  known  to,  the  author  of  this  article.,  there  has  lK*en  reason 
to  believe  that  considerable  suffering,  or  sense  of  disability,  though 
always  of  one  and  the  same  character,  hns  been  present;  nnd  in 
le  of  these  it  might  easily,  perhaps,  have  eswiped  attention  had  the 
Individual  been  extremely  reticent,  or  not  surrounded  by  anxious 
friends,  mtent  u]>on  everything  that  appeared  to  aft'ect  the  comfort  of 
on&-dear  to  them,  or  the  well-being  of  a  family.  In  several  instances, 
the  first  note  of  renl  alnrm  has  been  sounded  on  the  discovery  of  an 
irregularity  in  the  pulse;  in  one  such  case,  siidden  death  took  place 
vithin  a  fortnight,  or  at  most  three  weeks,  after  this  discovery.'-*  In 
other  cases  there  has  been  an  indefinite  distress  felt  on  exertion,  or  on 
Koing  up  a  hill ;  in  a  few,  the  more  regular  form  of  angina  pectoris. 
patient,  who  had  more  or  less  of  angina-Iikc  pain  and  (so- 
l)  breatlilessness  on  exertion  for  at  least  some  years,  died  at 
in  bed,  in  the  night,  and  at  the  side  of  his  wife,  who  was  not 
awakened,  or  in  any  way  made  aware  of  his  being  at  all  uneasy, 
it  found  her  husbaiid  motionless  and  half-cold,  probably  some  houi*8 
the  event.*     It  therefore  becomes  exceedingly  probable  that  the 

'^msalt  obi  fiuprn,  p.  20S. 

1ttB-9t  ^r.  itiiitint',  iilMtVf  inentinntKl,  a  .siinilai'  iiTcgnlarity,  with  symp- 
dlMimilur  iii  oUier  reH]K'(;tit,  iip[H!&t«d  tu  tbrenteu  audden  d(»th  iu  184(1, 
id  not  KCtually  take  yWv  till  1573. 
'  Tbia  c*jwt  wu  m-Afded  witli  udditioiml  details,  in  Gout :  Us  Httftory,  Caums,  and 
(^n»  bv  William  Gnirdiicr  (firat  vdit.  1849,  pp.  3d — 42),  u  a  cojv  of  fatty  degeneration 
«f  tli«  bcart,  liver,  and  kidneyn.  The  naiTBtivc  there  given  of  the  nyniptonw  is  by  my 
Cither,  bat  I  have  a  mont  distinct  ]>c'rKonnl  recollectiun,  even  at  this  (lit<tance  of  time,  of 
tU  th*  cavTitial  facts,  vliiih  t'oth  from  intinmtt-  friendship,  and  from  early  pmfesaional 
bad  more  than  luual  ioterei>t  fur  quo  whuwiu  just  tui>n  ciigugvU  fur  the  fintt  ttmt 
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actual  death  was  either  piuuless,  or  at  least  that  the  duration  of  tLe 
sufiTdring  was  so  brief,  as  not  to  have  given  an  opportuiiity  for  any 
expression  of  it.     Thus  a  person  may  have  been  affected  with  aDgioA 
pectoris  once  or  oftcner,  and  he  may  die  suddenly,  and  yet  it  may  not 
be  at  all  clear  that  he  has  died  in  a  pai'oxysm  of  angina.     On  tL- 
other  hand,  symptoms  of  a  different  order  from  the  genuine,  pi  i ' 
angina  pectoris,  may  become  associated  with  angina-like  paroxvr 
a  subsequent  period;    and  yet,  even  then,  the  death   may  u.: 
strictly  sudden  (in  the  sense  above  described),  or  even  unexpecltu  i- 
to  its  occurrence,  but  rather  the  gradual  culmination  of  days  or  "t^-  ''.'■ 
of  sleepless  agony.     It  is  notorious  among  physicians  that  in  valwiln 
diseases  of  the  heart,  and  even  in  aneurisms,  in  which  the  popttUr 
impression,  derived  from  a  few  startling    instances,  is    to  the  eflfed 
that  sudden  death  is  always  to  be  expected,  this  mode  of  termin*- 
tion  is  in  fact  exceptionaL     One  or  iwo  cases,  widely  reported,  and 
taking  possession  of  the  imagination  by  theu'  peculiar  and  mysterious 
close,  become  the  types  of  a  whole  series,  in  which  the  incidents  art 
only  slightly  or  not  at  all  removed  from  the  ordinary  course  of  ffttal 
disease,  as  to  the  fact  of  the  end  being  to  a  certain  extent  expected 
and  foreseen.     But  even  here  we  are  beset  by  anomalies  of  experience 
arising  from  the  extreme  difficulty  of  realising  facts  dependiii;^  » 
miich  upon  subjective  impressions.     For  example,  a  young  man  in- 
timately known  to  the  author  of  this  article  went  to  Edinburgh  many 
years  ago  to  study  medicine,  it  being  known  to  himself  and  some 
of  his  fnend«  that  there  was  some  internal  flaw  or  weakness,  in  rogini 
to  the  precise  nature  of  which  he  always  maintained  a  strict  rescrre 
It  was  reputed  (as  in  the  case  of  Seneca)  to  l>e  more  or  less  of  the 
character  of  "  asthma ; "  but  no  regular  astlimatic  paroxysm  was  ever 
brought  imder  notice.     This  young  man  pursued   all   his  medial 
studies  and   took  his  degree  without   apparent  difficulty ;   liWng  in 
the  main  caivfully,  but  often  visiting  the  hospital  at  night  and  doiiig 
all  the  miscellaneous  v/ork  of  a  hardworlciug  tstudeut.     He  afterwiri* 
went  to  the  Crimea  and  seived  through  the  whole  campaign,  up  to 
the  taking  of  the  Eedan  fort,  as  an  assistant-sui-geon  attached  to  a  regi- 
ment; his  letters  at  this  time  giving  most  minute  descriptions  of  all 
his  personal  impressions  of  the  scenes  and  great  events  arr^   :  '  ^■•" 
but  being  almost  entirely  silent  as  to  his  own  physical  sen 
he  had  any,  of  chronic  disease.     He  was   afterwards   aSSi 
some  of  the  current  diseases  of  the  service,  antl  had  also 
of  rheumatic  fever,  after  which  he  was  sent  home,  but  continncii  wi 
his  regiment  on  its  return,  and  finally  died  at  Chichester  in  a 
apparently  of  profound  tranq^uillity,  and  with  such  startling  suddcuu* 
that  he  had  barely  time  to  use  some  of  the  most  famiUar  recD«di0 


in  luUiute  pathulogical   reseATch  ;  eapecJnUy  u  occiuriug  only  a  few  inooUu 
dmth  uf  Ur.    ChAlniera.     The  jatiest  becunc  snbjoct  to  ihd  fitut  sjinptotui 
di«o  due&fio  in  1341  \  had  a  nsart  attack  of  regular  gont  iit  1M6,  foUowod  bv  &„_ 
•od  cortUac  pain.«,  wliiek  were  nu«ly  altogether  absent  iirterwanl^k     He  died  raddtBl 
aa  dcaorib^xl,  in  Sfjttonibor  1S17,  in  Uiv  6Sm  ye&x  of  hia  aguw — W.  T.  0. 
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and  common  external  appliances  beforo  he  was  called  away,  his  fellow- 
officers  having  had  no  previous  note  of  warning  whatever.  A  subse- 
qnent  inquirj'  led  to  the  discovery  that  the  local  applications  whicli 
he  had  himself  directed  in  the  moment  preceding  his  death  were 
precisely  those  which  he  had  learned  in  the  Edinburgh  Royal  Infir- 
mary to  apply  in  seveml  cnses  of  angina  pectoris,  in  the  study  of 
which  he  had  interested  himself.  He  had  also,  it  appeared,  confided 
to  his  motlicr  the  idea  that  he  might  possibly  die  suddenly,  owing 
to  some  imperfection  of  which  he  wjis  sensible  at  the  heart.  He  died 
in  his  twenty-seventh  year.  The  pericaitlium  was  found  to  be  tirmly 
adherent,  and  the  heart  rather  small,  its  muscular  fibres  pale,  and 
apparently  altered  in  texture.  In  this  instance  it  would  seem  pro- 
bable that  symptoms  of  an  apprcciiihlc,  but  still  of  a  tolerable  kind, 
may  have  existed  for  many  years,  unreported^  undcscribcd,  and 
perhaps  not  even  distinctly  reabsed  by  the  patient  himself,  though  he 
I  was  one  carefully  instructed  in  all  that  relates  to  this  subject,  and 
known  to  have  tiken  a  special  interest  in  it  from  the  point  of  view  of 
medical  observation.^ 

e  cases  adverted  to  above  have  been,  with  one  or  two  exceptions, 
of  Budden  deiUh  in  which  the  symptomatic  history  of  the  facts 
g  up  to  the  fatal  result  is  either  imperfect,  or  altogether 
erioiis  ;  and  in  which  also  the  picture  of  angina  pectoris  as  drawn 
HeVienlen  fails  at  some  point  or  other  to  apply  to  the  facts.  Lut 
in  ca«es  of  true  angina  of  the  most  tj'pic-al  kind,  and  especially  in 
tboee  associated  with  a  i.listinct  organic  lesion,  such  as  calcification  or 
disease  of  the  coronary  arteries  or  fibre  of  the  heart,  it  might 
y  be  argued  that  the  fact  of  a  sudden,  as  opposed  to  a  more 
nary  mode  of  death,  is  not  less  mysterious  than  in  any  of  those 
in  which  it  has  been  preceded  by  no  such  t3rpical  symptoma. 
after  all,  what  we  know  in  cases  of  true  Angina  is  simply  the  fact 
pain  of  a  certain  order  and  of  a  certain  degree  of  severity  often 
kings  death  in  its  train ;  how  the  death  occurs,  and  whiit  precise 
unction  of  phenomena  or  pathological  causes  determines  its 
nee  at  a  particular  moment,  we  know  as  little  apparently  in 
painful  as  in  the  comparatively  painless  cases.  Tt  is  plaudy  out 
the  question  to  suppose  that  a  chronic,  and  in  its  very  nature 


Tcff  aililitioniJ  dctidb  see  the  EdinbarglL  Medical  Journal,  vol.  v.  1SS0,  p.  95. 
'p  n-morks  in  hiii  Urst  ]iaper  (1708)  as  to  the  amocialion  of  angina  Mith  sudden 
■IT  iiu^NirlAnL  He  Hod  at  to&t  tiino  seen  about  twenty  cabcs  (four  yeus  Uter  bo 
:  flftj.  sti'l  ID  laHCuratueutaritM  about  a  lituidred  cues) ;  of  the  t  we uty  cftwa  firsbobeerred 
tJK  tn  Imvf  died  saddcnly  ;  and  porhape  more  may  have  80  neriabrd,  nitU- 
ing  known.  "  But,"  he  argncs,  "  though  the  nattual  tendency  bo  t"  kill 
II V,  jc-t  Mme  of  those  afHictrd  mny  die  in  onotW  mftnner"  (nnloM  suok  persons 
_  be  conjiiderod  as  exempt  from  all  ihe  other  diseows  proper  to  ndvnncing  aoe)  **  aiuoo 
thU^tf>Tiii>r  uiTI  last,  OS  I  hnvt*  kuu>vii  it  morv  than  once,  near  twenty  yeaiB.^  Hclier- 
^  Iml  IP'  aware  of  the  tendency  to  suddcu  death  in  angina*  on  mentioning 

tile  ptfi:  *nis  to  a  physician  of  great  oxin'rieuce,  whu  hiul  told  liim  that  most 

'  cjkft.9  iijA.  iu  his  exwriiihce  been  suildnnly  fiuoL     The  careful  njiUiuer  xm  which 

u'n  omt  experience:  na*l  been  matund  (fio  to  spwk)  fur  publicatiuu  appoara  rory 
cjsviy  m  thrac  iuoideutal  remarks. 
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gradually  advanciag  lesion,  like  fatty  degeneration  or  disea.se  of 
coronary  vessels  is  the  direct  and   imrnediate  detennitiing  eanse 
a  death  which  occurs  in  a  moment,  or  of  simsniodic  seigures  whic 
come  on  in  the  midst  of  comparative  health,  and  pass  away  in  many 
instances  in  a  few  minutes,  or  at  most  in  an  hour  or  two,  leaving  the 
patient  with  a  quiet  pulse,  free  from  serious  complaint,  and  fap«Tt 
from  certain  forms  of  exertion)  able  for  many  of  the  ordinary  i 
of  life.     The  cardiac  tihre  wliich  carried  Dr.  Chalmers  pafely  o\' 
last  three  weeks  of  his  life,  with  its  harassin^^  duties  and  active  -*  -:■ 
tions  in  various  places,  cannot  be  reasonably  supposed  to  Lave  bt*i:u!ii': 
suddenly  so  mucli  more  diseased  (physically  speaking)  that  it  must 
needs  be  disabletl  to  the  extent  of  ceasing  to  act  altogether,  in  the 
absolute  quiet  of  an  undistiirbed   night,  after  a  day  peacefully  msA 
happQy  spent  iu  his  own  home,  and  an  evening  closed  in  a  slate  of 
radiant  satisfaction  and  joy,  without  any  apparent   trace  of  roorbii] 
misgiNnngs.     A  like  argument  would  probably  apply  to  many  or  raoel 
of  l3r.  Hebfrdeu's  cases  of  angina  pectoris  ;  to  all  cases,  indeed, 
which  the  element  of  spasm  (so-called)  in  a  prominent  feature ;  aod 
the  elaborate  argument,  so  well   rendered   and   modernised  by 
Latham,  in  which   Hoberden   \nndicates   for  his  *' dolor  pectoris" 
place  among  the  spasms,  as  opposed  to  inllaramation  or  organic  dif 
we  are  only  seeking,  with  him,  for  a  mode  of  reasoned  description^ 
of  generalisation    tor  facta  which  are    confessedly  mysterious, 
whole  of  the  argument  (hat  has  been  raised  since  Heberden's  time 
to  -whether  ileath  in  tltesc  cases  is  caused  by  spasrti  or  by  jmralifsis 
the  heart,  and  the  small  amount  of  actual  information  or  real  sci* 
which  has  emerged  from  the  somewhat  fruitless  controversy,  shoi 
strongly  how  m»ich  we  may  deceive  ourselves  with  the  idea  that 
describing  a  mere  association  of  symptoms  with  certain  pathoh 
lesions,  we  have  fully  explained  the  nature  of  the  connection  of 
one  group  of  facta  with  the  other.     From  this  point  of  view  one  mart] 
instance  of  sudden  death,  with  all  its  preceding  life-history,  may  1* 
regarded  as  having  a  sufficient  interest  for  us  to  be  cited  here  witJii 
some  detail. 

The  great  comparative  anatomist  and  profound  physiologist  Jotn 
Hunter  died,  as  h  well  known,  with  startling  suddenness  in  the  y«0\ 
1793  ;  and  from  all  that  has  been  transmitted  to  us  of  the  ciito'*'! 
stances  of  liis  fatal  illness,  and  of  the  symptoms  from  which  " 
suffered  for  twenty  years  before  his  death,  it  is  evident  tliat  tk 
opinion  of  one,  at  least,  of  his  most  intimate  and  confidential  tri'*nd«, 
as  well  as  probably  the  secret  convictions,  in  tlie  end,  of  tho  ^ 
tinguished  sufl'yrer  himself,  )x)inted  in  the  direction  of  the  aDp*^] 
pectoris  of  Heberden  as  the  true  nosological  interpretation  of  b* 
morbid  state.  The  detailed  posthumous  narrative  of  the  symfton* 
coming  as  it  does,  almost  from  the  very  lips  of  Hunter,*  and  cnftrt^i 


'   "Each  Byinptom,"   writes    Sir  Kvfrard   Hoiiif,    "  wm    cl*'S«'ril"'«I    «t  tli*  tiiPf 
occurred,  and  uittier  noted  by  hiiusulf,  or  dicUti-d  to  ma  wh«n  Mr,  }ituil«r  hu  too 01*1 
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terised  by  all  his  restless  activity  of  mind  in  the  search  after  truth, 
forms  unquestionably  one  of  the  most  instnictive  chapters  in  tlie  whole 
history  of  medicine.  There  is  hardly  a  sentence  in  this  wonderful 
narrative  which  will  not  repay  the  careful  study  of  the  physician ;  and 
although  the  substance  of  the  whole  is  here  faithfull}'  presented,  the 
need  for  condensation  will  compel  the  sncrilice  of  man}'^  of  the  vivid 
touches  which  revt»al  the  mind  of  genius  intent,  even  amidflt  physical 
sufleriug,  upon  the  mysteries  of  its  own  being. 

How  far  these  <lescriptive  touches  had  been  reasoned  out  into  clear 
conceptions  in  the  mind  of  Hunter  hinisclf  does  not  appear  from  the 
narrative;  it  is  certain,  however,  timt  his  most  intimate  and  congenial 
friend,  Erlward  Jenner,  postponed  for  many  years  the  publication  of 
certain  highly  original  obsen'ations  on  angina  pectoris  (afterwards 
adopted  and  in  part  published  by  Dr.  Parry),  from  the  fear  of  compro- 
mising the  feelings  of  John  Hunter  by  a  too  obvious  reference  to  hia 
case.^  Tt  is  well  estublislied,  filso,  that  the  case,  did,  in  fact,  fulfil  the 
:ii  '  ions  of  Jenner,  botli  as  to  the  fat^nl  event,  and  as  to  the  ap- 
p.  -  observed  after  death.     It  Ims  rarely  happened,  surely,  that 

two, minds  80  keenly  alive  to  theoretic  truth,  and  yet  so  observant  of 

itail,  have  been  apjdieil  to  an)%  even  the  moat  inditferent  obscure 
in  medicine ;  for  iu  this  instance  it  Is  the  author  of  the  '*  Treatise 

ite  .  *  .  As  the  sUli^itcnt  if  luiule  tip  fioui  detju-liwl  notva  wliicli  were  not  written 
tth  ft  view  to  piihlicatinn,  it  will  appf^ar  in  jKiint  of  Iniif^in^  extremely  iletieiont ;  it 
X*  thought,  howeviT,  htm  to  leave  it  in  ita  jireM^nt  form,  ]vf<t  by  nltering  the  languugo 
«  ertrtt  c»f  Home  of  the  i-xjiresfrious  might  \ni  <limini^hi;il,  or  miMimlorBt^xid." — Li/r  of 
fumUr,  j>rffi3xd  to  tkt  Trnttutcon  litfiitiHmtititjn^  1794,  p.  xlv. 

'  Tlw  cirvumstancos,  n»  \\v\\vcv\'ii  iu  writing  hy  JeuntT  to  Dr.  Parry,  arc  carioua,  and 

illy  inKTtating  iw  Iwaring  on  the  early  tt\nnptf>ms  in  John  Hun  tor's  case.     "Tlie 

Ba«f  1  ever  mw,"  writes  .I(?iiii»*r,  "of  nngiiin  ptH.-torib  was  thitt  in  tht?  yi-ar  1772, 

lUiiJipd  by  Or.  HelK-nlen,  with  Mr.  Miiiitcr'a  (iijwertion.  There,  I  can  almost  jtositivoly 

*<\',  the  coronnry  arteries  were  not  examined.     Another  case  of  a  Mr.  Carter,  at  Duraley, 

Ml  uii.lcr  my  c*re"   (date   uot  giveni  ;  but  in  thia  case    **the  coroniuy  arteriea  were 

U( oil)**  bony  canals."  **Sooii  j»fierwan*8  Mr.  Piiythenismct  with  a  cane"  .  .  .  "At  thia 

^■•Tj-  lime,  my  valui:^!  frii-u'l  Mr.  John  Hunter  begun  to  have  the  symptoms  of  angina 

fTlnrifi  \wt  strongly  m«rke<l  upon  him  ;  and  this  rircumstanre  prevented  any  publi- 

^i\r*n  of  my  Jdww  ujtou  the  sulijet.'t,  lui  it  must  have  brought  on  an  unpleasant  conference 

^  -tw  •■^■n.  Mr.  Hunter  and  me.    I  meutioued  both  to  Mr.  Cline  iind  Blr.  Home  my  notions 

'i.ntt'-r;  but  they  did  not  seem  to  think  much  oftheni.  When  however  Mr.  Hunter 

Mr.  Home  very  candidly  wrote  to  me,  immediately  after  the  dissection,  to  tell  me 

toMH  rijLfht."     In  1778,  Jenner  wrote  a  diatinct  ftatement  of  his  fears  abont  Hunter^s 

«ti't  >>f  his  views  <in  the  jmthulugy  uf  an;;ina  pt^cturis,  intcmling  it  an  n  comrau- 

'"^^■atioti  in  j^vatc  to  Dr.  Helierden  ;  bnt,  probably  from  the  fear  tliat  it  might  lead  to 

|'»abli'~^li"n,    the   letter  U'.'ver  was  sent  (.See  Life  of  Ed^rnrd  Jenner,    by  I>r.    Baron, 

Vol,  1.   p.  UV*).     It  is,  moreover,  certain  that  Hunter,  in  a  fetal  cose  reiordod  by  Dr. 

Kotlwrinll  {"  Medical  Observations  and  Inquiries,"  vol.  v.  p.  254),  hml  actually  observed 

^iUr«M*  of  Uie  coronary  arteries  in  connection  with  midden  death  from  angina  ]MM:tons  fis 

^uly  aj  Marr-fa,  177A  :  an  that  the  presumption  is  exceedingly  strong  that  Hunter  not  only 

^TBS  iritiinati'ly  acquainted  with  .leiiner's  views  on  the  subject,  but  aliwj  had  in  part  »>ug- 

tli'm,      There  is  thus  a  cimin  <»f  evidence  of  no  ordinary  consistency  tending  to 

Uiat   Hunter,  who  never  formally  iilentiHed  his  own  symptoms  with  Uioee  of  the 

pectoris  of  UobcnJeu,  was  u<'vertliele<M  ooj^uiHant  of  their  real  nature  and  probable 

~  ■,  at  least  as  early  as  Jenner's  8U.H])icLous  took  origin,  which,  as  we  shull  after- 

reaaoit  to  believe,  was  in  1777.     The  death  of  Hunter,  in   1793,  waa  iu  fact 

eaact  reprmtuction  of  tlie  very  cin^nra-stanci-a  of  FothergilTs  ease,  viz.  "in  a 

and  violent  lrauB|H)rt  of  auger ;"  and  tlie  appearaucea  on  ditiectiou  wuro  also 

IjiUniUr. 
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on  the  PJooil,  Inflaimnation/*  Sac,  who  is  both  Bufferer  and  uarralor, 
■while  it  is  the  clear-sighted  and  eminently  truth-loving  diacoverei 
of  vaccination  who  forms  and  nnnounces  to  us  the  diagnosis. 

John  Hunter  "was  a  very  hcfilthy  man  for  the  first  forty  years  o( 
his  life,  if  we  except  an  iuriammation  of  his  lungs  in  the  year  IT'tO 
In  the  sprni^jof  17(i0,  iu  his  forty-first  year,  ho  had  a  regular  tit  uf  \\w 
gout,  which  returned  in  the  three  following  springs,  but  not  in  the 
fom-t-h."  Ill  the  spring  of  1773  (rather  more  than  twenty  yeai^  before 
his  death)  he  had  the  first  appaUiug  attack  of  what,  may,  from  our 
present  point  of  view,  be  fairly  regarded  as  augiua  pectoris,  thr>njh 
the  pain  (perhaps  from  some  association  of  ideas  >ritli  "gout  ii!  \\\<* 
stomach,"  the  regular  attack  having,  as  stated  above,  not  ii]  ' 
the  ex]>ectetl  time)  was  in  this  instance  refeiTed  to  the  regh 
pylorus.  "While  he  was  walking  about  the  room,  ho  ciist  his- 
on  the  looking  glass,  and  observed  his  countenance  to  be  iwde.  Uz^ 
lips  -white,  giving  the  appearance  of  a  dead  man ;  this  alaiiutid  hin». 
and  led  him  to  feel  for  his  pulse,  but  he  found  none  in  either  arm; 
the  pain  continued,  and  he  found  himself  at  times  not  breathing. 
Being  afraid  of  death  soon  taking  place  if  he  did  not  breathe,  he 
produced  the  voluntary  act  of  breathing  by  working  his  lungs  by  the 
power  of  the  will."^  The  "  sensitive  principle  "  was  not  affected;  for 
three  quarters  of  an  hour  he  continued  in  this  state,  when  the  paiu 
gradutdly  lessened,  and  in  two  houi-s  ho  was  completely  recovered. 

The  next  attack  was  m  1776  ;^  it  was  distinguished,  however,  bf 
a  very  decided  amount  of  vertigo,  which  was  not  present,  appna-utlf, 
in  the  tiist  attack  ;  he  felt  as  if  he  had  drunk  too  much,  and  was  a 
little  sick;  on  lying  down  it  seemed  as  if  he  was  suspended  iu  the  ftir; 
motion  in  a  carriage  gave  the  uneasy  "  sensation  of  going  down,  or 
sinking;""  motion,  either  of  the  head  or  foot,  was  insuflerable,  from^ 
the  idea  it  gave  of  ranging  through  vast  distances.  "  The  idea  he  hi 
of  his  own  size  was  that  of  being  only  two  feet  long."  Tl 
senses  were  extremely  acute;  the  appetite  iudiHei-ent;  the  pul 


«y  jtnmt 


'  In  this  nnd  oUier  passages  the  mind  of  Hunter  is  Toiy  apparsnL  Th&\ 
vliith  foUnw  may  pi«Mbty  be  thoso  of  Sir  Evernrd  Homo,  and  at  all  erent* 
of  inach  ralnc  as  recanls  the  present  narratiTe. 

•  Tliiadate  is  probably  a  mistake,  uither  of  Himtor  or  the  copyist ;  the  d 
1777,  u  appeani  from  u  letter  to  Joniu-r  on  Mnv  1  lih,  in  which  Hunter  writi-s 
hour*  after  I  mw  your  brother,  1  was  taken  lU  with  a  vwimniing  iu  the  heat],  nuw  cdsiU 
not  iviae  it  <>lf  thc^  pillow  for  ten  days  ;  it  is  not  yit  perfectly  nTovereti."  I>arxa|f  kla 
eonvaleaconco  Hunter  went  to  Uath  lor  tiii-ce  luuuthK,  on  the  adWcc  of  hu  frieiMU,  lAe 
took  a  muL-h  more  serious  ri^w  of  hia  cam  than  he  hiioself  appeared  to  do.  It  mi  during 
hifl  residence  at  Hath,  nnparentlr,  that  Dr.  Jc&ner  saw  Hunter  penonally,  and  fanii*dtli» 
strong  vtewB  as  to  tlie  clmraeter  and  probable  istne  of  thi*  case  which  be  ever  afttfwii 
rclained,  and  which  he  wrote  out,  oa  above  mcntioui'd,  for  Dr.  Hcborden  in  1778. 

"  There  is  a  oharaotehjUcally  liuntvrian  note  lieir  given  iu  Home's  u.imtirB,  vUifa 
ift  Tnlnablo  oa  ahowing  how  much  tlte^e  dtttoila  of  ttubjcctivi^  phennmena  iuttrttftadJoftB 
Hunter  as  a  phymologiHt,  wliile  as  mere  potsonal  matters  he  ptve  iill  hi^  ovb  mMtt- 
ings  oxtrermely  little  conNidei-ntion,  '*  It  is  very  corioua  that  the  Mmution  uf  «f*lr**w  is 
ytvy  nneasy  to  most  animals.  When  a  purBon  is  toued  in  a  blanket,  the  aiironifiiinabht 
t>art  is  falUng  down  ;  take  any  animal  in  the  hand  and  raiw  it  up,  it  ts  wi 
oriug  itdown,  and  it  will  exert  all  io  powers  ot  resistance,  erery  muscle  in  i; 
action  ;  tliia  is  the  caiK:  even  with  a  child  as  early  as  its  birth." 
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and  wenk.  In  tliis  state  he  continued  for  about  t^^n  days; 
bkeding  was  of  no  service,  pui-ging  and  vomiting  (by  medicine)  "  dis- 
iTOBsed  bim  greatly ; "  nothing  appeared  to  bo  of  the  least  use.  Fi*om 
UuB  severe  illness  he  gradually  recovered,  but  only  after  a  long  con- 
'Valeacence;  and  he  does  not  seem  to  have  been  ever  again  perfectly 
-well,  having,  it  is  said,  grown  much  older  looking  in  the  intei^al 
between  this  and  his  next  severe  attack,  which  waa  in  1785. 

The  illness  of  April  1785  may  be  said  to  have  commenced  with 
an  ordinary  attack  of  gout,  followed  by  a  great  variety  of  anomalous 
nervous  sensations  which  are  minutely  described,  but  over  which  it  is 
not  necessary  to  detain  the  reader.*  Suflice  it  to  say,  that  from  this 
time  onwards  Hunter  became  increasingly  subject  to  pai*oxysmal 
attacks,  which  assumed  more  and  moi^e  the  cliaractei's  of  typical 
angina  pectoris.  The  nei-vous  disturbance  appears  to  have  been  at 
ftrst  peripheral,  e.g.^  *'  a  sensation  of  tito  muscles  of  the  nose  being  in 
acUou,"  an  unpleasant  sensation  in  the  left  side  of  the  face,  jaw,  and 
throat,  which  seemed  to  extend  into  the  head  on  that  side,  and  down 
the  left  arm  as  low  as  the  ball  of  the  thumb,  where  it  terminated  all 
at  once."  After  a  fortni^^ht  these  symptoms  of  nervous  irritation 
•extended  tu  the  Bternum,  producing  the  same  disagreeable  sensations 
there,  and  gi\ing  the  feeling  of  the  sternum  being  drawn  backwards 
towards  the  spine,  as  well  as  that  of  oppression  in  breathing,  lUthough 
tiia  action  of  bi'eatliing  was  attended  with  no  real  difticulty ;  ut  these 
tiines  the  heart  seemed  to  miss  a  stroke,  and  upon  feeling  the  pidse, 
the  artery  was  very  umcli  contracted,  often  hardly  to  l>e  felt,  and 
erery  now  and  then  the  pulse  was  entirely  stopt."  He  had  also  pains 
in  the  heart  itself,  as  well  as  the  diaphragm  and  stomach,  atten<led 
with  considerable  eructations  of  wind,  "  a  kind  of  mixture  of  hic- 
cough and  eructation."  In  the  most  severe  attacks  '*  he  sunk  into  a 
^jwoon  or  doze,  which  lasted  about  ten  minutes,  after  which  he  started 
^^L  witliout  the  least  recollection  of  what  had  passed,  or  of  his 
PHtoceding  illness."  Tlie  agonies  lie  suffered  were  dreadful,-  and  when 
to  fainted  away  he  was  thought  to  be  dead. 

As  in  other  instances  of  angina,  these  attacks  were  at  first  brought 

OD  chiefly  by  motion,  "  especially  on  an  ascent,  either  of  stairs  or  of 

liging  ground."     The  affections  of  the  mind  that  were  chiefly  injurious 

anxiety  and  anger;  ''it  was  not  the  cause  of  the  anxiety,  but 

f^nantity  of  it,  that  affected  him;  the  anxiety  about  the  hi"\dng'of 


Pr  :  i>  itcul  on  tltu  oocauion,  by  special  tu^uiricA,  that  Haiitrr*&  luinJ  had 

niti  i,  in  oou(H.*'|Ueuv«  <;f  liii  liuviug  opeauU  tUc  bmly  of  a  penou  wUu  had 

of  ihv  I'ltc  ol  ;i  tuitil  doa,  about  !fix  wruktt  tniforu  ;  in  doing  whii-b  ho  lijul  wounded 
Hi  ]i«od.  For  n  foTltit'^bt,  it  is  uildi-d,  his  inJud  hnd  Ix-m^ii  in  cuntiuuol  snapcnsc,  from 
th*  Uau'  ' '       '  '   H«iztHj  with  ttyTiiptoiiis  of  hydmphubin  ;  nml  it  fei'Uiuly  aeenu 

Wjpt"  uiipottcd.  that  the  uervuus  Byinploiuu  allnded  to  amy  Uitve  b«ou 

'-  •'  rminod  uv  pro-iuocd  by  this  uccidtut. 

iiiony  of  Sir  Evcrard    Home,  who  wihicsscd  tliis  attack^ 

III  OMirftaiit  in  hiti  practice,  nnd  autcd  fur  him  duriuK  hU 

It    la  pTOhahlf,   biit   not    exprpAaly  Htate<l,    that   llnnio  also    wa.4  a  witneaa 

attack  of  iUucu  lu  1773,  as  he  woa  then  a  young  inou  living  in  Uuutcr*a 
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a  swarm  of  bees,  the  anxiety  lest  an  animal  should  escape  before  he 
could  get  a  gun  to  shoot  it/'  brought  on  an  attack  ;  '*  anger  brought  od 
the  same  complaint,  and  he  could  conceive  it  possible  for  tluil  passion 
to  be  carried  so  far  as  to  deprive  him  of  life;  but  what  was  very 
extraordinary,  tlie  more  tender  passions  of  the  mind  did  not  pro.liu- 
it;"  compassion,  adnairation,  &c.  might  be  carried  to  the  exun 
tears,  "  yet  the  sn/ism  was  not  excitetl."  "He  at^.  and  slept  as  well  a^ 
ever,  and  his  mind  was  in  no  degree  depressed  ;  the  want  of  exenu*e 
made  liim  *(row  unusually  fat." 

Mrs.  Hunter,  in  writing  to  Jenner,  called  the  disease,  even  at  thb 
atage,  "  tlying  gnut."  ^  We  have  already  seen  what  Jenner  thought  of 
it  sevei-al  years  before.  Hunter  liiraself  was  pi*obaljly  familiar  wifli 
Heberden's  description,  and  at  all  events  had  assisted  in  Hebervi-.L  j 
inquiry  by  perfonning  the  examination  of  tJie  ver)'  remarkable  case 
recorded  in  the  "  Medical  Tmusactions  "  in  1772.  He  himself  liegaa 
to  sutler  in  1773.  That  he  had  realised  in  some  degree  the  danger  of 
his  position,  therefore,  can  scarcely  be  doubted  lie  had  indeed  no 
unmanly  fear  of  death,  and  was  far  too  busy  to  occupy  himself  with 
what  he  would  have  regarded  as  weak  seniimentalisms  about  him  -f 
He  probably  avoi<led  the  subject  deliberately,*  and  felt  hinisell  ■^■'^• 
to  pui-sue  all  his  various  occupations  with  the  same  arduur  as  ever,  io 
the  intervals  of  suffering.  But  he  was  deeply  sensible  of  the  risk  to 
which  he  was  sometimes  exposed  by  over-exertion,  and  still  more  by 
liis  unconti-olliible  temper ;  he  was  accustomed  to  say,  that  "  his  life 
was  in  the  haud«  of  any  rascal  who  chose  to  annoy  and  tease  him;"' 
a  remarkable  expression,  and  a  sad  anticipation  of  the  actual  ending'. 

The  close  of  1780  brought  with  it  a  new  set  of  complications,  which 
may  be  brioHy  summarised  as  loss  of  memory,  and  various  kinda  of 
visual  disturbance,  especially  the  apparent  deflection  of  objects  from 
their  tnie  direction  j  some  of  the  former  subjective  sensations,  men- 
tioned in  the  attack  of  1776,  returned  upon  him.  "  Dreams  had  the 
strength  of  reality,  so  much  so  as  to  awaken  him ;  the  disposition  U) 
sleej)  was  a  good  deal  gone,  an  hour  or  two  in  the  twenty-four  being 
as  much  as  could  be  obtained.  Neither  the  mind,  nor  the  reasoning 
faculty,  however,  were  affected ; "  indeed  he  reasoned  most  acutely  i" 
regai'd  to  his  own  visual  derangements,  and  pursued  the  questions 
suggested  by  them  in  physiology  with  a  keenness,  which  was  qnite 
characteristic. 

At  last  the  busy,  ever  active  mind  was  to  cease  from  its  labour?, 
and  the  strong,  much-enduring  bodily  frame,  wearied  out  and 
in  the  service,  was  to  give  way.     His  recovery  irom  tliis  iudispn- 
was  much  less  perfect  than  from  any  of  the  others ;  be  never 
entirely  the  oblique  vision ;  his  memory  was  in  some  respects  evideui 
impaired,  and  the  spasms  became  more  constant ;  he  never  went 


^  Palmer's  LUe  of  John  Hunter,  p.  06. 

'  lu  all   hu  publifiheil  con-(^(K)ndenc«  thoro  ia  only  ono  brief  ftUoflum  to  hii  'on 
illnesses,  thu  oiiu  given  nhovv  fruni  u  note  tu  JeiiiKr. 
'  Palmer,  ulatij/m,  \t.  lift. 
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bed  without  their  being  bi-ouirhfc  on  by  the  act  of  undressing  Iiimself ; 
they  came  on  in  the  middle  *jf  t\w.  night ;  the  least  exertion  in  conver- 
JMlion  after  dinner  was  attendcil  by  them.   Even  operations  in  surgery 
Hbttended  with  any  nicety,  now  produced  the  same  effects. 

The  end  is  well  known.  There  is  reason  to  think  it  was  almost 
foreseen  by  himself.  A  dispute  of  a  painful,  but  not,  after  all,  of  a 
very  serious  or  overwhehning  character,  had  etubittercd  his  rehitions 
with  the  governors  of  8t.  George's  Hospital.  Ou  tlie  IGth  of  October, 
179;^,  he  determined  to  be  present  at  a  meeting,  where,  Iiowever,  he 
apprehended  a  personal  dispute.  He  expressed  to  a  friend  the  feeling 
that  such  a  dispute  might  be  fatal  to  hiui,  but  went  novcrthele.sH. 
Something  that  he  said  in  tlie  Board-room  was  noticed,  and  tlatly  con- 
tradicted. He  stopped,  left  the  room  in  a  silent  rage,  and  had  just 
time  to  gain  the  next  room,  when  "he  gave  a  deep  groaUj  and  fell 
down  dead." 

Tlie  appearances  in  the  dead  body  were  complex.     The  pericardium 

Hp  very  unusually  thickened  ;  the  heart  very  small,  its  muscular  sub- 

Hkiice  pale ;    the   coronary  arteries  were  converted  into  open  bony 

^bes;  the  valves  of  the  left  side  of  the  licart  also  were  involved  in 

a  similar  degeneration;  the  aorta  was  dilated,  in  its  ascending  part, 

to  the  extent  of  one-third.      The  carotid  and  vertebral  arteries  within 

the  cranium  were  also  bony,  and  the  basilar  artery  "  had  opaque  white 

e\\oXa  very  generally  along  its  coats."     The  structure  of  the  brain 

itaelf  was  nonual. 

H^o  these  observations  of  what  may  be  almost  called  historical  cases,. 
PHiring  u[K)n  the  fact  of  sudden  death  and  its  associated  symptoms,  I 
I  will  add  only  a  few  detads  gathered  from  a  long  and  close  observation 
of  cardiac  diseases  in  genend. 

Apart  from  what  has  been  variously  termed  cardiac  asthma, 
dvspncra,  or  orthopncca,  which  in  many  cases  receives  its  clear  ex- 
planation fmm  the  a.Hsoeiiited  states  either  of  tht*  pulnnmary  eircida- 
liou,  or  i»f  the  lungs,  bronchi,  ami  pleune,  as  disclosed  by  physiciil  signs, 
there  is  often  an  element  of  subjective  abnormal  sensation  present  in 
c&niiao  diseases  which,  when  it  is  not  localised  through  the  coincidence 
of  pain^  is  a  s|K'ciaily  indefinable  and  indescribable  sensation,  almost 
always  felt  to  be  such  by  the  patient  himself.  I  make  this  remark 
tlcliljcrately,  as  the  result  of  experience,  and  well  knowing  that  it  is 
liable  Ui  l»e  brought  into  question  in  particular  instances;  that,  in 
Bit  n  large  part  of  what  has  been  descrilied  under  the  titles  given  at 
K  commencement  of  this  paragraph,  has  been  inextricably  confounded 
Ijr  Byntematic  writers  with  the  sensation,  or  group  of  sensations, 
to  which  1  refer.^  To  this  group  of  sensations,  when  not  distinctly 
accoin|Nmied  by  local  i>ain,  I  have,  in  various  instances,  given  the 

__j*  ••In  eonildmag  this  mibject  we  mint  not  fowrt,"  writes  Dr.  StoVea,  •'  Uiat  under 
igina  i*<.'turi«,  iiliynictftiiii  have  iDcludeti,  and  still  include,  nmny  oxamplfR  of 
wbir-h  Tarv  in   tlicir  luLuro  and  coiuliinatiunH.     WuU  iniirked  instances  of  tho 
I  n  denoritied  by  Dr.  Latbutn,  are  rarely  met  with  ;  aud  the  sauo  may  be  wiid  of 
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name  of  Angina  sine  dolore,  reoof^nising,  tliereby,  what  I  believe  to  \s$ 
its  true  duiguostic  and  pathological  signiJicunce,  aud  its  alliance  with 
the  painful  angina  of  Heberden ;  the  pain  in  which,  however,  ;w  we 
have  already  seen,  ia  an  exceedingly  varinlile  eleraent,  both  in  degree 
and   in  kind.      This  painless,  or  at  least  not  definitely  and  locaDy 
painful,  angina,  is  found  in  connection  with  every  kind  of  caniiac 
lesion  which  ends  in  death  (whether  sudden  or  not)  in  var\in*j  pro- 
portions;  often  associated  with  the  other  phenomena  which  ninkcup 
the  picture  of  a  confirmed  case  of  organic  heart  disease  ten4lin','^' 
death,  but  not  rarely  also  under  circumstances  which  admit  of  iii 
being  separately  described.     Among  the  Vidviilar  lesions  of  the  \\i:(ai, 
incompetency  of  the  aortic  valves  is  the  one  which  most  frequently 
gives  rise  characteristically  to  this  peculiar  form  of  suflering  ;  an!  iu 
the  majority  of  the  cases  iu  which  it  arises  early  in  the  cour^'^  "; 
aortic  valvular  disease  there  is  neither  droj)sy,  or  lividity,  nor  luiiii- 
optysis ;  very  often  there  is  no  disease  of  the  lungs  asceitainuble  by 
physical  signs,  and  iu  particular  no  wlieeziug,  even  in  very  som 
paroxysms  of  this  truly  cardiac  anguish  or  indefinable  distresa.    Bat 
there  is,  iu  variable  degrees,  a  sensation  wbicli  can  only  be  r,  P;  ' 
ciuckfi/,  or  cardiac  oppremon  ;  the  patient  acquires  a  haggard,  aim 
a  frightened  look,  and  fmrn  his  habitual  attitude  and  manuer.as  1:1: 
as  from  anything  he  distinctly  declares  in  words,  it  becomes  evi<l'.ii; 
that  he  is  suflering  from  a  sense  of  insecurity  which  he  cannot  jk^- 
sibly  express.     In  the  more  aggravated  cases  the  loss  of  -" 
serious  part  of  the  suffering,  and  patients  will  sometimes  de< 
they  are  afraid  to  sleep,  lest  some  other  and  greater  evil  than  thu  i  ■■ 
of  sleep  should  come  upon  them ;  obviously  an  experience  actually 
acquired,  that  sleep  is,  in  this  state,  sometimes  the  precursor,  Aod 
apparently  the  cause,  of  a  fonnidable  increase  in  the  symptoms.    An 
inteUigeut  patient  iu  this  condition  recently  put  the  questinn  U)  lii* 
medical  attendant,  with  respect  to  a  very  moderate  dose  of  1: 
chloral,  proposed  to  be  given  after  manj'  sleepless  nights,  \' 
would  not  be  "  dangerous,"  i.e.  (as  he  afterwards  explained  to  mc). 
whether  the  sleep  artificially   induced  might  not  be  the  meaob  of 
determining  an  attack  which    might  prove   fatal     When    sleep  i^ 
obtained,  it  is  briof  and  easily  disturbed,  often  by  frightful  dre&DU; 
and  when  these  occur  they  are  mixed  up  with  the  sensations  of  an  ufh 
proaching  paroxysm,  so  that  the  dream  may  appear  to  be  the  octoal 
cause  of  the  parox3'8m-     An  assertion  of  the  pitieut  just  alluded  ta 
was  that  he  "  woke  up  with  the   pecubar   sensation   on   him,  and 
it  was  too  late  to  check  it."     In  very  extreme  ctuses,  which  aw  often, 
however,  complicated  with  true  orthopnceii,  dropsy,  and  otber  tnon 
recognised  cardiac  and  respiratory  symptoms  of  secondary  origin,  the 
patient  may  for  weeks  togotlier  be  unable  to  bo  down  or  to 


the  jmroly  ucrvoos  caacs  noticed  bv  L«onnoa.    Ihttv$  mtttrmm  citJuv  oj 
Tlio  dJHcase  nliicU  in  this  conntry  '^  (trcJau<l  7)    **  iu(Mil-Oft«lg!Bta  Uiu  unuw  nt 
|)cctom  might  be  more  pruiH.'i-ly  duiigiuUMl  ui  cardiac  Mtlmu."    Oj*.  cit.  |k.  MS. 
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wlinnry  rest,  and  on  the  other  hand  may  be  almost  contiuuaDy  Jutlf- 
p ;  hi  such  cases  accidents  are  npt  to  occur,  from  the  patient  fall- 
forwawls  in  a  fit  of  slieer  exhaustion,  or  getting  burned  or  otherwise 
iajnivd  while  in  a  state  of  insensibility.  Nor  are  more  distinctly 
cercltral  aymptoms  wanting.  In  some  of  these  cases  I  have  seen 
attacks  closely  resemltling  epilepsy,  ■without  any  subsequent  pmial)'^8; 
when  howrver,  hemiplegia  or  aphnmc  a\nnptoms  occur,  it  is  most 
im^lwhle  that  they  are  due  to  more  distinctly  organic  changes  in  the 
nenrous  centres ;  ami  usually  to  cerebral  embolism.  It  would  be  vuin 
"icate  the  verbal  ex]iedients  Ity  which  patients  endeavour  to 
their  sensations,  when  found  in  nn  alt^ick  of  this  paroxysmal 
ing.  Pfilpitation  and  lirenthlf-Bsness  are  often  alluded  to,  sepa- 
rately or  together;  but  still  more  often  it  is  a  sense  of  "oppression," 
or  of  "  pressure,"  which  is  sometimes  described  as  if  the  chest  wore 
ftctnally  being  compressed  from  before  backwai-ds ;  one  pntient  do- 
sciil><Hi  it  as  a  "  kind  of  surging  up,"  which  came,  oa  he  thought,  from 
tbe  l»owel8>  and  was  attended  with  the  feeling  of  wind,  and  also,  I 
8a^)ect,  vrith  a  degree  of  hysteric  globus,  rising,  as  he  described  it, 
to  his  throat,  and  causing  him  to  j^ant  for  bi-eath.  Tlie  respiration  is 
means  necessarily  or  invariably  diBturl>ed  in  these  cases,  though 
frequently  more  or  less  quickened,  and  sometimes  the  opposite ; 
rtain  cases  the  respiration  is  alternately  frequent  and  infrequent; 
■al  rapid  panting  or  gasping  respirations  are  continued  over  haU- 
inutc  togetlier,  and  are  gradually  succeeded  by  a  corresponding 
jieriod  of  cMjmpanttive  quiescence,  which  at  times  culminates  in  a 
arrest  or  stis]iension,  for  a  time,  of  a  respiratory  act  (see  tho 
e  of  Jiihii  Hunter's  case  above  cited).^ 
Tin's  peculiar  type  of  "  suspirious,"  or  irregularly  sighing,  respira« 
tion  (as  it  hus  licen   termed),  is  so  far  chnmcteristi(^  of  the  "  angina 

'  It  !^  rrrr  r^mnrkiiblo  that  Dr.  Stoke«,  who  U  iindoubUMlIy  cntiUeJ  to  thft  credit  of 

ily  ronliawl,  nnd  clrarlv  ntfttp^l,  tho  importnnce  f>f  tins  typ«  of  rcspi- 

_:  (>ardiac  dUeiuw  (e^jwrmlly  weakenod  actinn,  or  fatty  dr^avntion,  of 

1-'  :i-'  '    uld  have  80  completely  oreriooked  the  case  of  John  liunter.wKUB 

fiun^  ir  IS  d&scribi'd  in  Suneca'e  case  as  chumcteristic  (see  uoU,  p.  CHZ). 

*n..   .-w,,    T  :....:-,  J  ..■5  to  all  tlio  now  nuin»»roti»  di«Mrtntion»,  iu  Gt'mmny  OS  well  a« 

onntry,  on  the  "Cheync-Stokes  respimtion."  as  it  ban  been  cnlled  on  the  con- 

**It  coniistii,"  saya  Dr.  Stokes ^op.  city.  32l)i  "in  ^<  orcurrpnce  of  a  >orio» 

1,  incrcBBiDg  to  a  maxiTnum,  and  tnen  JccHnhipin  force  nnd  length,  until 

!iront  apnva  is  ratabli^tliod.     In  tliin  ronditioTi  th<*  mtictit  niny  mnain  for 

""  'ineiisto  ninkf  his  altmdnntjt  Ik-Hi  vr  that  he  is  drail,  wlien  a  low  in- 

l>y  owe  iiions  derided,  mnrirn  the  rnrnmetifflmcut  of  u  new  asornding^ 

;....i*f5  scries  of  in«pinitian«. '*     Probobly  tho  rtnrt  really  oxnrt  df«rnptioii 

iienonwasby  Dr.  Chc^c,  in  1318  (Dublin  Hoffpitnl  llqwrts  vol.  ii,  j'.  2ItI). 

iiitnvat  and  ^iiluc  of  Hunter's  case,  howovrr,  for  us  (NuisHts  in  ib.  giving 

irnpfMBians,  or  prnhjcfTtin*  s^-nsationa,  of  that  grfiat  physiologist  in  a  way 

:  V  n1tT)<v-ttvi>  description  foiild  eflcct,  and  wholly  apart  from  hypothesis.     It 

^w  rnnipletrly  Htint-r's  drw-riptinn  of  nis  own  scnaitions  coftp- 

•iir'ntJiTT  on  u  notublc  TLinssgr;  in  Tfipjtocrrti^  when*  a  certain 

,,..,„^,4^r,n  is  dearriotHl  ii»  ''hko  u  jiorwm  who  for^cot  for  a 

1  RiidJonly  rcmemboreil.**     8Mi  the  vm'intcrwting 

itionn  on  this  suhj"nt  by  Dr.  Wnrbnrton   Regime  in 

:  Irwis  in    Mi.iliritK*   {firithh  }ffttirrtl    Jifurmtl,  Aligns!  7,    1875,  p.  Iflfl)  in 

ill  uliin  b^r  fcniiKl  a  brief  but  exact  account  of  Ihc  more  modern  theories  as 

I,  Uia  luad  of  Tespirotory  disonlrr. 


5G8 


.4  SY^TAM  OF  MEDJCINE, 


sine  dolore,"  that  I  cannot  but  regard  it  aa  being  in  some  way  rel 
to  lesifiiis  involving  the  respiration  through  the  cartliftc  uerve*- 
Whether  depiinilent  necessiirily  on  caixliac  causes  or  not,  however,  it 
is  cei'liiinly  not  necessarily  associated  with  any  orgaaic  lesion  of  the 
lungs  or  air-passages  ;  it  occurs,  as  Dr.  Stokes  has  recorded,  "  williout 
any  rdle  or  sign  of  meclianical  obstruction."  Frequently  the  int-.m- 
larities  of  respiration  do  not  go  beyoml  a  few  ijuick  gasps,  or  deep 
sighing  inspitatious,  at  a  tiiiic',and  the  period  of  apuu^a,  or  of  r»n?  and 
slow  respiration,  is  correspondingly  sliortened ;  but  when  this  condi- 
tion of  tbe  respinition,  even  in  its  minor  degrees,  is  ftssociated  with 
the  pecnliiir  look  of  indescribable  ajiffuiJih,  the  head  thrown  back,  the 
arms  extended  or  tossed  about,  and  the  whole  frame  showing  by  si.  •  r 
muscular  restlessness  the  terrible  character  of  the  af/ont/  (indi*  >■  : 
often  by  cries,  even  wbun  without  local  or  positive  pain),  it  scjU"  I 
requires  the  aid  of  a  VLulal  description  to  mnke  the  diagnosis  ■•: 
angina  clear  to  the  observer.  It  is,  however,  important  to  remark  that 
the  character  and  peculiarly  altered  rhythm  of  the  breathing  art- 
essentially  distinct  fi-om  the  laborious  but  more  regular  and  at  tlwr 
same  time  noisy  respiration  of  true  spasmodic  asthma  and  of  asthma- 
tic bronchitis.  I  have  also  obsen'ed  that  orgauie  and  valvular  deformi- 
ties of  the  right  side  of  the  heart,  even  when  complicated  with  grait 
cyanosis,  are  only  slightly  characterised  by  the  symptoms  I  have  now 
endeavoured  to  indicate  ;  and,  on  the  wliole,  the  diseases  of  the 
mitral  valve  are  less  ajjt  to  be  accompanied  by  this  form  of  angina 
than  those  of  the  aortic,  and  the  obstructive  lesions  less  than  llje 
regurgitations.  Dilatation  of  the  heart  in  ita  more  aggravated  forni?. 
however  caused,  and  anenrisms  (as  ah'eady  indicated)  arising  ven* 
near  the  heart,  or  projecting  into  the  pericardium,  are  apt  to  ht 
accompanied  by  considerable  degrees  of  angina,  as  above  described 
And  some  of  the  worst  cases  I  have  seen  have  been  those,  in  whicL 
the  only  lesion  that  could  l>e  fairly  presumed  to  exist  was  fatty  or 
other  degeneration  of  the  fibre  of  the  heati,  sometimes  with,  some- 
times without,  direct  evidence  of  moderate  or  sliglit  dilat«ition  of  the 
left  ventricle.*     As  in  the  case  of  the  locally  painful,  or  neuralgic 

^  In  on«  CAM  of  this  kind,  a  mnrh  Tnlned  friend  and  ■  distliiguUhod  clerjormjo  of  tli» 
Chunli  of  Si-otliind,  who  died  at  thu  age  of  forty-one,  after  n ^nidiiaUy  progreMirv  iUiie» 
watclinl  nitti  tlio  j^reiitest  ouxiety,  aud  with  full  fore-knowletlse  of  lU  charartOT  aad 
lirubublu  tcmiihQtion,  the  beals  of  the  heart  freipiently  numbered  an  low  aa  3S*24  in  tlw 
iiiinute  ;  and  1  have  4.-4)uiitc'd  thum  as  low  as  18.  withuut  any  niarkeU  invj^ularity.  Th* 
radial  pulse  vraa  at  these  tinies  exceedingly  soft  and  muilII,  but  although  the  snAcriDgvu 
at  times  iiitenw,  it  wait  not  tisually  apcompanied  hv  jHjsitiva  ilefiiiabte  jmjn,  at  leait  vPtil 
tlic  last  few  days  or  wfeks  of  the  ilif^roAr,  wlien  (t)ie  fiatient  not  bring  nt  th«*  time  ualc 
my  own  iinniirUiuto  obsen'ation)  I  b«d  the  tratiniouy  of  a  wifll-infonoed  innlical! 
iLH  to  the  rcftlly  angina-like  chiinuTter  of  llip  jmroxysms.  Tlie  8u»piriuns  i-rspin 
always  present  in  the  more  considerable  itaroxysnisofsufrvring.  auu  was  usoall; 

S ether  absent.     There  were   on  soveial  occasious   very  nlaniiin;{  |isoudo-apop  _ 
iglit  epileptic  attacks,  without  pcnnanent  diaordereitht-rof  thcintcllecttialmikcl 
of  ToluntJti')'  movement.     Althougli  this  truly  noble-iuindod  and  aclf-den^ing  man 
sued  the  work  of  his  life  up  to  the  very  verge  of  sudden  fainting  or  dmth  in  eh*»  p 
yet  bis  tieath  in  the  end  wns  by  no  nu-nns  suddon,  but  rather  a  Unpt '  ■ 
uitire  duration  of  his  fatal  ilhu-ss  was  under  two  years,  and  he  contin 
with  sonio  iuterniptious,  until  about  eight  months  before  hia  death,  whi<.u  napp- 
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angina,  the  relation  of  the  symptoms  to  the  oi^anio  lesion  is  by  no 
means  constant,  even  wlien  the  hitter  can  Vte  shown  to  be  present,  and 
to  be  pre-sumably,  in  a  certain  sense,  tlie  cause  of  the  symptoms. 
And  it  may  fuither  be  affirmed,  tlmt  the  essentially  paroxysmal 
character  of  tins  angina  is  such  as  to  lead  its  inevitably  to  look  for  an 
explanation  of  it  beyond  the  positive  and  pernmnent  organic  lesion  of 
Uic  heart  or  aorta,  whatever  that  may  be  in  (he  particular  case. 

"Wo  are  now  in  a  positiou  to  discuss,  with  such  assistance  as  can  be 

had  both  from  clinical  obsorvution  and  fnnn  pliysiological  patholog)% 

the  extremely  obscure  suhjt'ct  of  the  mode  in  which  the  innervation 

of  the  heart  is  affected  in  Caixliac  Angina — in  other  words,  the  nUi- 

maU  pathology  or  j^ihogeny  of  the  afff.dion.      We  have  seen  that 

the  dolor  pectoris,  or  an^dna  pectoris,    of  Heberdeu  was  specially 

I  distinguished  by  him  from  nil  those  pains  in  the  chest  which  were 

jF^arded    as    due    to   iuHammation,   accompanied    or    followed   by 

oiganic  changes  corresponding  with  the  extent  and  severity  of  the 

lioBammatory   i»rocess.      In   other   words,  the  essential  pathology  of 

, angina,  according  to  Hcbcrden,   was  that   of  a   nettrosis.      This   we 

Ibeueve  to  !«  the  only  just  rendering  of  the  argument  of  this  great 

'         iiin,  when  ho  assigned  to  angina  pectoris  a  place  among  the 

'Ht's,  or  spasms.     I^ter  observers  and  pathologists  have  been 

ittttch  exercised  in   the   attempt  to   resolve   the  question,   whether 

ndden  death,  occurring  under  sucli  circumstances,  is  from  spasm,  or 

from  paralysis,  of  the  heart ;  but  we  may  safely  conclude  that  no  such 

question   was,   othenvise   than    remotely,   involved   in     Heberdeu's 

I  ai;gitraent.    That  argument  was  directed  towards  a  very  practical  and 

i^bI  conclusion,  and  was  not  at  all,  we  may  well  suppose,  intended  to 

'^Ibclose  (juestions  of  physiological    pfttholog)%  wliicli,  according  to 

ran  the  evidence  before  us,  were  not  before  his  mind,  or,  at  least,  not 

matured  for  discussion   nt  the   time   at   wldch   he   wrote.     Angina 

pectoris  had  to  be  placed  carefully  apart  from  the  pyrexia:  and  the 

fUtffmasiiT ;  had  any  doubt  been  left  open  on  this  subject,  the  rfo/or 

^Kbfns  would  have  been  considered  as  deniaudiug  the  treatment  of 

^^■^4!alled  intlammatoiy   pains  in  that   day — large  and  repeated 

^^^■|M,  vomitings,  purgings,  Scc.^      Hence  the  anxious  cai*e  with 

^^^^BflbsTdcn  insisted  on  the  paroxysmal  and  uon-fehrile  character 

^HiF^n,  and  on  the  collatcnd  circumstances  which  led  him  to 

^■^  it  into  the  great  group  of  the  spasms ;  e.g.    **  8i(hi(o  acccdit^  et 

^Uiit  " — "  in  ipsa  accessionc  puhvs  no}i  roncitatur"  &c.     It  is  need- 

^Ktopursue  the  argximent  in  detail ;  possibly,  indeed,  the  details 

^^^^^^^H|  1*1*  to  a  ft'W  days  iH-'turo  ilcutli  be  inaiiitatiit'il  liis  paatoral  connection 
HHBHi^ngstiou  by  inetiTiii  o(  letU-n,  ftotne  of  whicli  have  been  published,  and 
AoviII  tlio  power  of'o  robust  mind  iimkr  lh«  f{iiidAUCo  of  CbriNtiau  primiplc  and 
Ufe-  T)r.  AV«Uh»,  who  k.i\v  UiU  cane  witli  iiir  in  comultatiou,  agreed  vitli  mo  in  eon- 
^tt'  probably  of  fatty  degeneration  of  the  bvarl ;  but  tliero  h»s  no  pott-mof^etn 

^F^iigiiiu  jH  ctoh.'S  qimntum  atUiuc  Uliua  natui-nm  intcUcxi,  ad  dUtensiuncm,  non  nntcni 

^HkiUllimatioiivnt,  vidi-tur  ]H'i-tiut.rL* f^mi^iuia  intfsio,  roinitua,  kX  purxiiutia 

^HriM  flint  alicufl.— CVmm.  \Ui  supra. 

Boi*  XT.  ^  r 
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might  be  open  to  question  in  some  instances.  But  on  endeavouring 
as  Dr.  Latham  has  done,  to  grasp  the  essential  principles  of  the  arga 
ment,  as  seen  througli  a  somewhat  obsolete  phraseology*,  we  ma] 
readily  assent  to  them,  even  if  wo  should  suppose  that  Heberden,  ii 
bis  desire  to  prove  angina  pectoris  a  neurosis,  maj  have  soraewha 
XNgleeted  the  evidence  of  its  beiug  often  associated  Avith  orpaiu 
disease.^  He  found  in  the  suddenness  of  the  paroxysms,  in  th 
apparent  good  health  of  the  intervals,  in  the  relief  often  ailbrded  b 
stimulants  and  by  opium,  the  basis  of  his  pathology  of  angina  ;  au 
we  may  easily  admit  that  some  cases,  at  least,  of  the  typical  angiu 
of  Heberden  nuist  have  been  foirly  open  to  the  construction  of  beiii| 
cases  of  spasm,  and  nothing  more.  Kut  we  now  know  tliat  tKi 
typical  angina  is  only  the  culminating  form  of  a  group  of  symptomi 
which,  in  theii'  less  pronounced,  less  definitely  painful,  and  mon 
complicated  forms,  ai'e  found  to  |>ermeate  tlie  whole  field  of  cardie 
pathology  and  diagnosis.  The  angina  which  consists  purely  of 
paroxysm  of  pain,  and  of  a  paroxysm  which  kills  suddenly' 
instantaneously,  is  rare;  but  the  angina  which  consists  of  a  tenden 
to  paroxysmal  aggravations  (not  always  purely  of  pain),  supeiindu 
upon,  and  complicating,  the  other  symptoms  and  sequela-  of  caidiaa 
organic  diseases,  i.s  matter  of  evcr^'-day  experience.  In  both  fonn* 
there  occurs  occasionally  a  paroxysm  which  ends  in  death ;  but  in  tk 
second  form  death  is  less  frequently  instantaneous  and  unexpected^both 
because  the  pai-oxysras  are  individually  less  intense,  and  because  the 
fatal  result,  when  it  anives,  is  brought  about  in  part  by  other  vanscj 
than  the  immediate  causes  of  the  paroxysm.  And  even  if  we  should 
maintain  that  fatal  angina  is  always  moi-e  or  less  dependent  upon 
organic  changes,^  there  would  still  remain  to  be  explained  these 
imtincstionable  facts,  viz  : — 1.  Pain,  suddenly  coming  and  goin^ ;  2, 

^  He  refers,  howevor,  to  several  cases  which  seemed  to  lum  to  iinplv  tlie  wifitemyrf 
orpnnic  change;  and  to  one  only,  in  which  **avery  BkUfulunatomist  coul-T  '  *'■■■ 

iu  the  heart,  in  tho  valves,  iu  the  arterioa,  orintho  nei^dibouring  veiu 
smull  nidimcntji  of  OHHificaliou  in  tho  aorta.  Nor  wuru  uuy  iudiL-utioi(!>  ^-^  ^.,^^^^  ---^^ 
iu  the  bruiD."  There  ia  no  donht  that  Htbcrden's  ]>cr«inftl  pxprienee  of  anginiiwj 
ahnuHt  pnrf  ly  clinical,  not  pathological  ;  bnt  it  has  the  advanlagy,  for  us  of  boBf;  »t»t«i 
in  langoogo  singularly  torse,  exact,  and  free  from  the  Rusjiif  ion  of  prt-judii-p.  Urberld 
claims,  in  his  Commentaries,  to  have  aeen  ni-arly  a  hundred  ca&e«  of  angina  iwcton\<i 
which  three  were  in  women.  One  was  a  buy  twelve  ycant  old,  "  who  hud  MuurtbiBK 
resembling  this  aflbction."    All  the  reat  wci'r  in  men  near  or  jmst  the  fiftieth  yMr» 

their  age.  At  the  timo  of  his  tirtt  paper,  in  1708,  Helwrden  hud  "  nrver  ■ r^f&iL 

who  had  died  of  it.      Mnst  of  those,''  ho  ndd.s,  "with  who.tiM-aiie.'i  I  li.-ui  .ittfti^ 

vere  buried  before  1  heard  that  they  were  deaiL"     Tlio  rase  siM'tially   ■  1   _ 
was  almost  certainly  that  of  the  *'  ITnknowii,"  who,  in  April  1772,  wrote  to  Hcbmhaftj 
minute  account  of  his  aymjttoma,  and  dying  suddenly  ubout  ihrev  weeks  ihemaftrr.  w«^_ 
found  to  have  left  in  his  will  cxjircss  iustructionK  that  llobonlcn  ifltould  be  r" 

his  death,  with  the  view  of  having  his  body  exftmined     Thia  was  accordiir 
John  Itnnter,  and  it  is  this  case  to  which  Dr.  Jcnner  alludes,  when  he  says  tiiti  i»t 
almost  certauily  atlirrn  that  the  coronary'  arteries  \rere  not  examined.     The  cass 
recnnlcd  in  the  thinl  volume  of  the  Mcdiial  TniusaL'tioua. 

«  Eulenburg  refers  to  Dexjwrtes,    in  Ijirtiifuc— " De  TAoffine  do  roitrinc,"  jn  7J, 
Paris,  1846  ;  Surmay,  L'Union  M^licale,  XXXI,  No.  80,  p.  34  ;  for  evidemv  tfanptis 
without  disease  of  the  heart.      Anstie,  in  his  Treatise  on  Neuralgia,  pp.  CO,  7 
briefly,  a  fatal  cfwe,  in  which  "  not  the  slightest  organic  heart  mischief  could  ! 
either  during  life  or  after  death."    Latham  hna  also  roconledcaBcs  when  the  u; .  ^ 
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le  paroxysmal  cliaracter  of  tLe  symptoms,  other  than  pnin;  3, 
Absolutely  sudden  death  ia  a  few  cases.  Ou  these  grounfls,  now  as 
in  the  time  of  Heberden,  we  may  assuredly  clnim  for  ongiua  pectoris 
a  place  among  the  neuroses,  even  while  tlie  admission  is  freely  made 
tliat  the  element  of  neurosis  is  often  superinduced  upon  organic,  too 
ofl^fl  indeed  incurable,  disease  in  tl»e  heart  itself,  or  in  its  nutrient 
or  in  the  Hrst  part  of  the  aorta, 
Certain  authorities  liavc  treated  of  angina  pectoris  as  a  form  of 
visceral  neuralgia,  or  "hyperaesthesia"'  (KombtM-g)  of  the  oanliac 
plaxus.  The  ktter  term  (as  Dr.  Anstie  has  well  pointed  out)  is 
Ltially  a  bad  one  ;  the  former,  in  the  case  of  typical  angina,  is 
ips  admissible,  viewing  the  disease  from  the  side  of  the  pain 
wie ;  but  it  errs  both  by  excess  and  by  defect,  inasmuch  as,  on  the 
haiid,  pain  of  the  severe  form  implied  in  the  term  neuralgia  is  not 
hmjs  the  central  or  exclusive  phenomenon,  even  of  the  cases  ending 
in  sndden  death  ;  while,  on  the  other  hand,  a  form  of  cardiac  pain,  or 
fae%t^a-(injinn  *  (as  it  hns  been  termed)  is  not  infrequent,  which  has 
of  the  attributes  of  a  neural^'ia  in  the  highest  possible  de^Tee, 
which,  though  eminently  paroxysmal,  is  by  no  means  apt  to  lead 
sudden  death,  or  to  any  grave  consequences  whatever.  Tliis  admis- 
sion, whicli  is  very  candidly  and  fiiUy  made  by  the  late  Dr.  Anstie* 
in  hia  interesting  dissertation  upon  the  subject,  appears  to  me  a  veay 
cogent  reason  for  maintaining,  rather  than  consenting  to  forego,  the 
jMrw  well-kno^\•n  term  angina  pectoris,  for  which  he  entertains  so 
fitrong  an  aversion,  but  wliich  is,  nevertheless,  quite  indispensable  to 
us,  as  carrying  the  impress  of  a  long  line  of  personal  oKservations, 
extending  back  to  that  '*  molestus  qiiidam  angor,"  which  Morgagni 
loa  described  as  having  suddenly  terminated  the  life  of  a  Venetian 

roman  in  1707.    And  if  it  must  be  admitted  that  the  name  "angina 
iris  "  has  sometimes  been  used  in  ignorance,  or  rather  (from  dis- 
of  jjui-ely  clinical  e.\7jericnce)  in  a  way  really  objectionable 
»ding  to  coufusion,  it  is  equally  certain  that  the  term  "  neuralgia" 
is  beset  with   theoretical  interpretations  which  tend  to    bios  both 

ificT  deatli  WPir,  at  least,  of  vety  (^ncitt iuuable  atul  d»ubtriU  clmcactcr.  But  i t  u  tliffirnlt: 
to  pToTc  a  nt'gatiro  by  Lsoluted  ini)tRa<'C8  whicb  arc  op][>oac4l  to  the  general  rrsults  of 
j«tholo(p'-&]  rMeorcb. 

■  "  I'ltLii  luu  been  detcribcd  by  some  of  tlie  most  dutio^iftliM  writcn  on  nenrooA 
illMiir  ■  »t  A  hijperiatl/Laui.  Yot  tlicro  ia  really  very  little  ditHculty  in  cbnvluciiig  our- 
«»lirr%  if  Wf  iustitult'  u  thurougli  iiKjuiiy  into  the  matltr,  tbiit  imin  is  ccrtniuly  tUft 
■  hntvnEctbesitt,  or  excpsi  of  ordinary  son&iry  fuiiclion,  hut  Bomctliing  wliich,  if 
Ml  tae  exact  oppouite  of  thia.  ia  ver>'  nearly  «o."— AoKlie  on  Neunilgia,  p.  2,  et.  aetf. 

*  "Gvnnine  angina  ])ectoha  im  undoubtedly  a  very  rareaHuction.  On  the  other  haiul,  I 
aimfitt  Jaiiy  meet  with  a  fonn  of  conipluiiit  combining  in  a  minor  degn'^.*  nmny  of  the 
cWaHnii  of  ongiiia ;  and  to  thiit  imitation  of  the  tnie  di»eaM  I  propofu'  to  cire  the 
I  '     '  tido-auf^nn.     I  b'^Iiive  tlmt  If^reiu  litw  tho  explanation  of  Laean(>c  n  notion 

it  with  the  ('XiKiiPrie  of  Kn^lish  oliaerveni)  that  auoina  pectoris  is  of  vary 
"      *     ■         UiwAMS  ol'  the  Heart  and  Great  VcastdB,  4th  odil.,  1«73» 


lo^y 


urrcnce." — AVuldb 


OS.     t'omi»are  the  observations  on  Disgnoflih  in  p.  5<2,  of  nrewut  chapter. 
On  >'i'UralKi».  und  the  Diw-ii-fea  that  reaembl*'  it,  by  F.  L.  Anntie,  M.D.,  Ifiil  ;  pp. 
44.     The  lirat  itkctch  of  tliis  most   valuable  treutiw,   coDtributi-d  by  the  mneh- 
f'h""   to    thv    present    work    iu  l&6i*,  coutaius    no   detailcl    refeicnt'c    to 
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clinical  and  pathological  roaenrcL  We  Lave  endeavonred  in  Uk- 
pri^ceding  pages  to  give  an  impartial  statement  of  a  wide  range  of 
phenomena,  into  which  a  neuralgic  element  enters  in  various  p^opo^ 
tions,  A  consistent  theory  must  take  account  of  that  element,  but 
will  not  allow  it  to  tnke  possession  of  the  entire  field. 

Another  question  that  requires  consideration  is,  the  nature  of  tb« 
disorders  in   connection    witli   motor  nerves   which   unquestionably, 
occur  in  angina  pectoris.     Here,  again,  we  find  ourselves  in  the  pnv 
sence  of  vague  aufl  often  quite  finitle^  discussions,  indieatt^d  by  thai 
general  terms  spasm,  par.ilj'sis,   hyperkinesis,  &c.,  and,  among 
older  authors,  asthma  couviilsivum,  stenocardia,  syncope  angiuosa, 

A  third  department  of  the  inquiry,  less  generally  entertainwl, 
inasmuch  as  the  phenomena  to  which  it  refers  are  less  constant,  is 
the  nature  of  the  connection  between  the  cardiac  syinjttonis  in  angiM 
pectoris,  and  those  cerebrospinal  manifestations  which  sometimes 
occur,  and  which  we  saw  well  illustrated  in  the  case  of  Jobi 
Hunter. 

Is  it  possible  to  give  any  account  of  these  three  orders  of  pi 
nomena  which  shall  Ixj  consistent  and  intelligible,  which  shall 
founded  on  positive  facts  and  well-ordered  experiments,  and  sh&lll 
thus  fulfil  the  puiposes,  evfu  provisionally,  of  a  reasonable  theon*  of 
angina  pectoris  ?  In  endeavouring  to  answer  this  question,  it  will  1* 
necessary  to  refer  to  phyniological  researches  which  are  still  ven' 
incomjlete,  and  even  to  clinical  facts  which  have  not  as  yet  been 
tested  by  a  sulhcient  number  of  independent  observers.  But  li 
certainly  seems  as  though  some  large  and  fruitful  lines  of  research 
had  recently  been  opened  up  amitl  mnch  darkness  and  cfjufusion. 

We  owe  to  Dr,  Lauder  Bniuton'  tlie  clinical  observation  of  a  6ct 
which,  besides  its  therapeutic  consequences   (to  be  afterwards  con- 
sidered), may  be  regarded  as  shedding  a  new  light  upon  the  pathologf 
of  angina  pectoris.     In  investigating  a  case  of  rheumatic  disease  of' 
the  aortic  valves  (obstruction  and  regurgitation),  with  dilatation  of  the 
aorta,  and   considerable    hypertrophy  of   the   heart,  he    foimd  ihi^t 
during  the  angina-like  paroxysms  of  pain  to  which  the  patient  «*>= 
subject,  the  sphygmograph  invariably  showed  a  great  diminution  ifl, 
the  amplitude  of  the  pulse-wave,  with  blunting  of  the  apex,  alow  01] 
greatly  postponed  recoil,  and  obliteration  of  the  dicrotic   wave;  tbftj 
ordinary  pulse  of  the  individual  (at  least  in  the  right  radial 
being  characterised  by  a  very  ainple_  and  instantaneous  upstrol^ 
pointed  apex,  a  rapid  recoil,  and  a  distinct  though  not  exi 
dicrotic  wave.      Repeated  experiments  convinceil  Dr.  BruntoD* 

'  Tdineet,  JnU  27,  1807,  p.  97 ;  Joarnnl  of  Auatoniy  mid  IMn-sioIogy,  toL  t,  p. 
Trails,  of  the  Clinical  Socit't^  of  Lornlou,  vol,  ill.  p.  llfl.     The  caae,  whicb  Eft 
roconled  in  the  Clinicnl  Soriuty'ii  TrunKiictiuu.i.  wna  that  of   a  niun  agoii  twtni 
admitted  iuto  th'^  Uoyal  Infinnnry  of  K<)inhnrgii  tinder  Profcjtmr  Maclagun,  on~ 
ISOti;  andsphygTiiograi>lnc  observfitious,  begun  at  his  msliuioe,  were  contiuuCil  uui 
Bennett,  to  whom  the  caws  watt  tninufcrred  on  Kcb.  1,  1867.     Thero  were  pokiil 
the  henrt.  ud  violent  throbbing  of  the  carotids,  besides  the  anginft-uin.     iTia 
and  digitallfl  were  ordered  by  Trofosror  Maclnynu  ;  the  small  uleeuiii^  bj 
i}«QDett. 
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altered  characters  of  the  pulse  were  due  to  an  increased  tension 
in  the  systemic  arteries  during  the  paroxysm,  and  that  this  increased 
tension  was  chiefly,  if  not  solely,  owiug  to  "  contraction  of  the  small 
systemic  vessels,  so  suddeM  and  so  great  as  to  deserve  the  name  of 
spasmodic/'^  Following  «p  this  line  of  observation,  and  being 
aware  that  Dr.  B,  W.  Richardson  -  and  Dr.  Arthur  Gamgee  ^  had  per- 
formed innuerous  experiments  wliich  showed  that  nitrite  of  amyl, 
when  inhaled  in  small  quantities,  had  the  ettbct  of  remarkably 
lessening  aiterial  tension  by  diminishing  the  contraetion  of  the 
arterioles,  Dr.  Brunton  was  led  to  employ  this  substance  for  the 
purpose  of  relieving  the  symptoms  in  this  case,  and  had  the  great 
satisfaction  not  only  of  finding  thiit  almost  immediate  ease  was  given 
in  the  severer  paroxysms,  but  that  the  observations  previously  made 
on  the  relation  of  the  paroxysm  to  increased  vascular  tension,  were 
emphasised  (so  to  speak)  by  the  action  of  the  nitrite  of  amyl.  For 
when  in  the  severest  paroxysms  the  pulse  was  almost  annihilated  to 
the  linger  (though  still  regular  and  somewhat  accelemted),  thirteen 

t)s  of  the  nitrite  of  amyl  inhaled  from  a  cloth  produced,  in  one  minute 
twenty  seconds,  a  decided  effect  at  once  on  the  sphygmographic 
ing  and  on  the  pain;  while  one  or  two  smaller  doses,  repeated 
over  sixteen  minutes,  restored  the  amplitude  of  the  pulse-wave,  and 
entirely  removed  the  pain.  It  is,  perhaps,  uunecessaiy  to  multiply 
details,  especially  as  regards  doubtful  points,*    The  experiment  was 

kated  sufficiently  often  to  show  tbut,  in  this  patient  at  least,  increased 
rial  tension  and  angina-spnsm  were  consLautly  associated,  and  that 
nffeutfi  which  produced  diminution  of  the  arterial  tension  always  re- 
lieved the  paroxysms.  Among  these  agents,  it  is  to  be  noted  (though 
none  was  nearly  so  powerful  as  nitrite  of  amyl),  small  blood-lettings 
(of  four  ounces)  were  found  to  exercise  a  notable  intluencc.  Digitalis. 
on  the  other  luujd,  appeared  rather  to  aggravate  the  paiu,  and  botlt 
digitalis  and  aconite  made  the  pulse  intermit,  which  was  never  the 

^B  Clin.  Soc  Trniit.,  vbi  supra,  ]i.  199.  A  lithograph,  witUelermi  truciiifra  iu  difTercnt 
^Bm  of  the  jKLti tilt,  ii  givpii,  on  which  the  dewi-iption  in  tlio  text  la  fouudo<i 
^^I>r.  Richftrdsou's  nunieroiu  oiid  mluablo  reports  of  ex|>orimenU  on  aucitUietJc 
VApoan,  »nd  oa  nitrite  of  aroyl,  from  I8(t3  onwards  (brought  in  ■ucccasire  yearn  beforo 
the  Bnt,  Awtociatioti  of  Science),  determined  the  power  «  this  anbstance  oa  an  auU- 
9paniivdic  itnd  pMiulysing  agent,  and  made  namerom  snsgestiona  as  to  its  probable 
earativc  value  in  tvtanuM,  ostlmui,  and  other  spasmodie  dfrjeawvi  Dr.  Richanuon  alao 
npeatrd,  and  inveatigatcd  s<ientilicallj,  Gutlirie'a  accidental  obsen'iitiua  in  ISfiE*,  lu 
Id  its  effert  in  dilating  tho  L-npillarios  ;  and  he  inferred  that  this  effect  was  duo  to  its 
the  arteriolea  thronf;b  the  vaao-motor  nerves. 
langee's  (unpubli±ihud)  experiments  wore  made  with  the  spbygmo^raph  and 
lamometer,  aitd  Itnl  dire^^tly  to  Dr.  Brunton's  trials  of  tho  nitrite  oi  amyl 
it  by  demount  rat  ing  in  animals  and  in  man  its  action   in  laasemnK    arterial 

Th(*ru  is  an  infcenious  attempt  to  Hhuw  thut  a  partial  restoration  of  the  ori^^uul  form 
pnUe-tracing^  whii'li  waa  shown  to  corresjKiud  to  a  remission,  but  not  ccsHation. 
Im  pftfoxyim  under  nitrite  of  amyl,  was  due  to  th^  pctustence  of  abnormal  tension  in 
FpnuDoaary  circulation,  after  the  aystemic  bud  Iwfn  relieved.  The  pain,  undrr  anrh 
iunstancM,  **  disap{«arcd  from  tho  greater  port  of  the  cardiac  region,  the  net-k,  and 
1^  am,  bat  remained  pvnititeiit  at  a  ]M>iut  about  two  inehea  to  the  iuaide  of  the 
fi^t  nipple  ....  So  long  as  this  condition  nmAiaed  the  pain  wu  almost  certam 
to  return.  'Clin.  Trans,  iii.  p.  199. 
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case  with  the  nitiite.  On  the  whole,  it  must  be  admitted,  that  not- 
withstanding certain  iiuavoidable  deficiencies,  the  experiment  is  w 
complete  as  can  reasonably  be  expected  in  the  evidence  it  affords  of  a 
correlation  of  some  kind  between  angina-paroxysms  and  increased 
arterial  tension,  in  at  least  one  clearly-defined  case  of  osguttc 
cardiac  disease.^ 

Many  oUier  experiments,  both  on  man  and  on  animals,  have  hem 
perlbrmed,  which  amply  confirm  the  action  attributed  to  tlie  nitrite  of 
amyl  in  this  case.  The  therapeutical  piut  of  the  subject  will  receiYe 
consideration  afterwards  ;  in  the  meantime  it  is  suliieient  to  say  * 
the  relaxing  effect  of  the  vapour  on  the  aiieriolea,  and  its  eilic^ti. .  . 
some  cases  at  least,  in  greatly  and  instantly  relieving  the  bteast-pu^ 
have  been  placed  beyond  reasonable  doubt. 

The  points  still  open  to  further  investigation  seem  to  be  these : — li 
is  as  yet  not  proved  that  all  the  forms,  and  all  coses  of  anirinA,  an 
characteiiaed  by  increased  arterial  tension  during  the  paroxysm.    It 
indeed,  there  be  cases  correspon<.liug  cjcactly  \rith  the  original  descx^ 
tion  of  Heberden,  cases  in  which  (the  heart  being  to  stetlioscopic  aod 
phyaical  examination  normal)  **the  pulse  is  not  disturbed  by  the  pain/* 
it  would  be  extremely  desirable  to  have  sphygmogmphic  observatkAS 
of  such  apparently  tmcomplicated  angina-iiaroxysms.      But  we  biw 
already  ex|>re3sed  doubts  of  the  existence  of  such  cases ;  at  all  eTcnto, 
the  one  recoi'ded  by  l>r.  Bnmton  is  not  such  a  case,  but  rather  one  in 
which  tlie  phenomena  of  the  arterial  tension  must  be  regankdJI 
wholly  abnormal,  being  intluenced  by  the  fact  of  aortic  re^^urgitJUian, 
a  strictly  mechanical  cause   of  permanently  and  morbidly  lotomd 
blood -pressure  in  the  arteries. 

But  again :    Supposing  it  proved  that  a  suddenly-developed 
decided  increase  in  the  arterial  tension  is  a  cliaracteristic,  or  ov«nini] 
essential  feature  of  the  true  angina- paroxysm,  we  may  still  regwdit 
as  an  open  question  whetlier  the  change  in  the  blood-pressore  »i>j 
be  attributed  entii'ely  in  such  cases  to  contraction  of  the  arterioleB.' 
partly  also  to  chmiges  in  the  innervation  of  the  heart  itself,  wbidlj 
would  account  at  once  for  the  pnin  and  for  tlie  sudden  death  wluch 
sometimes   occurs   during    the    attack?      l>r.   Branton   has  hirafidJ 
pointed  out  a  fact  wliicli  tells  in  this  dueclion,  notwithstanding  1^^ 
ehiboratc  reasonings  by  wliich  he  supports  the  theor}*  «»f  vaso-nmtoT 
derangement  ending  in  spasm  of  the  ai-terioles  as  the  startiu;^i'i''' 
of  the  paroxysm.     The  experiments  of  Marey  and  others  have^lwUiD 
that  the  effect  of  high  blood-pressure  in  the  arteries,  per  xt,  is  to 
retard  the  pulse ;  while  diminished  arterial  tension  arising  from  relax- 
ation of  the  arterioles  (as  in  fever,  or  in  capillary  congestion  from  Use 


*  It  is  to  be  obMrrad,  Uut  olthongh  tlw  diiignoBis  actuftltr  mad*  «u  tlut  Af 
lObstnietinn  aud  rcj^nrgitatioD  vn'fJtout  anrHriwi,  and  althouga  this  was  qxute  in  a 
•ikBoe  with  the  nliyucal  ngna,  And  pftrticolarly  the  lunrniare,  doacxibed  in  the  r«(Mnt»  Ik* 
ratnarkiiLlo  diliervnce  in  tlie  sphygumgcaiihic  tn'iugs  of  the  two  radial  pulaaa  imai^fal 
borcf;U!dedas  tearing  a  doubt  op«naHtotiiflnef;;ativet>art  of  the  diagnoaia.  Ontbtilfcir 
Iuum),  aaeuriaiu,  if  prawnt,  may  bare  been  reapousibic  iu  part  for  the  definita  tham^ur 
of  the  pain,  which  is  usually  not  ao  weU-martccd  in  caaes  of^aoitic  rtgaigltatioa  ite^- 
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^mct  of  external  wamith)  increases  the  frequency  of  the  heart's  con- 
tractions. Now-  in  the  case  alluded  to,  whut  actually  look  place  was 
exactly  the  i-everse  of  wliat  might  liave  been  expected  on  the  tlieory 
above  mentioiietl.  During  the  severest  paroxysms,  when  arterial  ten- 
sion was  at  its  height,  tlie  pulrie  was  itmall  und  rajml,  and  when  the 
pain  and  spasm  had  been  subdued  by  the  inhalation  of  the  nitrite,  the 
pabc  diniinislied  in  frequency  while  re<?aining  strength  and  volume. 
Dr,  Bnmtoii  considers  these  plienomena  as  indicating  *'  a  derange- 
ment of  the  cardiac  regidating  apparatus,  ]»ruducing  quickened  instead 
of  slowed  pulsation,"  Further  observations,  therefore,  seem  to  be 
required  before  it  can  be  safely  assumed  that  either  vaso-motor 
deiaugcmeiit  on  the  one  hand,  or  disorder  of  the  cardiac  innervation 
OQ  the  other,  is  the  primary  or  essential  plienouienon  of  true  angina 
pectoris ;  although  we  may  probably  take  it  as  provisionally  esta- 
blislied  tliat  some  law  of  intimate  relation  exists  between  increased 
blootl-pressiu-e  in  the  arteries  and  certain  forms,  at  least,  of  the  angina- 
^■noxysiQ. 

^■The  peculiai*  interest  of  Dr.  Brunton's  observations,  for  us,  consists 
not  in  his  ba\iug  fhially  settled  the  nalvre  of  this  relation,  but  in  his 
\ng  shown  that  a  remedy  which  has  tlie  remarkable  power  of 
itly  diminishing  arterial  tension  has  also  a  corresponding  and 
lost  equally  instantaneous  control  over  those  paroxynis  of  angina  in 
loll  increase<l  arterial  tension  is  known  to  occur.     We  shall  I'ecur 
this  subject  when  speaking  of  treatment. 

"cantime  it  seems  necessary  to  observe  that  Dr.  Bninton  had  been 
anticipated,  in  several  quarters,  in  the  merely  speculative  attempt  to 
connect  the  symptoms  of  angina  pectoris  with  vaso-motor  changes. 
Thus  Traube*  liad  argued  that  tlie  diminisbetl  volume  and  increased 
ion  shown  in  the  arteries  in  many  attacks  of  stenocardia  are  to  be 
1,  in  coimection  with  the  uici-eased  rate  of  the  pulse  and  the 
ig  of  nn,\iety  (angstgefiihl),  as  rulated  to  an  increased  stimu- 
of  the  ncrve-cuntre  of  the  voao-niotor  system.  Cahen-  had 
at  length  of  various  neuralgic  alTections  (including  trifacial 
ia.  and  various  painfid  affectiona  of  tlie  pelvic  organs)  as  affec- 
of  the  vaso-motor  system  of  uei'ves  attended  by  congestion;  and 
referred  angina  pectoris  to  the  same  category,  and  indicated 
lie  as  a  valuable  remedy  for  such  cases,  without,  however,  adding 
rthing  impoitant  to  the  symptomatology  of  angina.  Landois  ^  had 
a  somewhat  similar  generalisation  as  to  some  cases  of  excessive 
nervous  palpitation,  which  he  regarded  as  being  a  vaso-motor  angina 
iris.  Finally,  Xothnagel,  in  a  very  ingenious  and  interesting 
:ribution  to  the  clinical  study  of  the  "  vaso-motor  neuroses,"  devotes 
entire  article^  to  the  special  consideration  of  "Angina  Pectoris 

Fflrmptame  dcr  Krankheiten  ilea  BwitirBtiofi'i-Tincl  Cirfiil«*ion8-«fT«rfttai,  p.  41. 
I«eUtiM»r»articl«,  m/ra.) 

Oen^'mles  <lc  Mcdeoiiio,  1853,  vol.  u.  p.  iiQL 
lenz-Bl.itt  fur  r»ytlii«trits  1?C6  (qnoted  by  Nuthiiagcl). 
iM  Archir.  fiir  Kliniidje  ilwlizin,  rol  3,  xiv.  p.  8«S».     Oompttre  ilso  vol.  ft, 


576 


A  SYSTEM  OF  MEDICINE. 


vaso-rDotoiia,"  upon  the  basis  of  five  detailed  cases  (witbout  special  I 
Bphygmographic  obsen'atious).  But  the  details  of  Nothna-jel's  casefl  I 
will  show  that,  however  closely  some  of  the  subjective  symptoms  of  j 
angina  pectoris  may  l>e  simulated  by  a  purely  vaso-molor  lesion,  there  I 
are  some  very  strikin*;  diftVrtuees  between  the  disease  so  induced  m:*!  j 
the  true  angina  pectoris  of  Ileberden.  For — Ist,  in  the  greateiJ 
number  of  Notbungel's  cases  the  disease  yielded  easily  to  very  simplJ 
treatment,  and  in  none  was  there  a  fatal  issue,  or  even,  appareDtlyJ 
much  retil  appreheusicn  of  immtidiate  or  urgent  danger;  2ndly,tlH 
sensations  in  tlic  extremities  (deadness,  cx^lduess,  formication,  n^u 
pain)  were  usually  present  in  all  the  extremities  indifferently,  anfl 
preceded  the  palpitations  and  the  cardiac  uneasiness  by  some  minutwa 
Si-dly,  the  spccialiy  cardiac  or  other  intenial  sensations  were,  a  veifl 
distressing  sense  of  palpitation,  attended  by  anxiety,  and  sometinM 
by  vertigo,  or  incipient  faiutness  ;  4thly,  in  one  of  these  cases  onlj^ 
was  the  pulse-rate  decidedly  altered,  and  in  that  case  it  was  dimin- 
ished from  84  to  04  —  CO  during  the  attack ;  Sthly,  pain  was  eitlii^ 
absent,  or  assumed  little  prominence  among  tlie  symptoms ;  dcblja 
the  sensation  of  impeiidin*;  death  was  evidently  convecied  ^rith,  auM 
probably  raiised  hy,  Utc  ]jaipila(w}i  (inlleberden's  most  characteristial 
case  above  quoted,^  as  also  probably  iu  John  Hunter's  case,  the  veiyl 
opposite  of  this  was  the  fact ;  the  feeling  was  of  "  a  pause  in  tbil 
operations  of  nature  for  perhaps  three  or  four  seconds").  7thlj|l 
Several  of  the  cases  recorded  were  below  the  typical  age  (30,  38,  39, 1 
46),  and  one  only  alxtve  it  (63) ;  that  one  being  a  woman.  The  Iw*  I 
son,  therefore,  tauglit  by  Nothnagel's  cases  is  not,  properly  speaking,  I 
that  typical,  still  less  that  fatal,  angina  pectoris  is  always  to  be  re- J 
garded  as  due  to  vaso-motor  spasm,  but  rather  that,  under  ceiUunl 
peculiar  conditions  of  the  system,  a  sudden  check  to  the  circulatiou  in  I 
the  extremities,  determined  by  vaso-motor  spasm,  may  become  the! 
cause  of  an  inci*eased  action  of  the  heart,  palpitation,  and  /wmrf^l 
angina;  the  disease  so  induced,  however,  being  devoid  of  the  char»c-i 
teristic  pains  and  the  more  aggravated  phenomena  of  fatal  angic**' 
and  that  in  such  cases  heat,  and  mild  counter-irritation  of  the  sur&f^* 
have  almost  complete  power  to  control  both  the  external  and  intcni^ 
manifestations  ;  the  prognosis  being  (according  to  N.)  entirely  favtm 
able.  At  the  same  time,  although  we  cannot  admit  that  Notlinagcl 
cases  were  genuine  cases  of  Heberden's  angina,  they  are  very  iostrtti 
tive,  and  may,  no  doubt,  afibnl  some  insight  into  the  pathology  of  V 
true  disease. 

Leaving,  for  the  monient,  the  line  of  inquiry  suggested  by  tliew 
observations,  we  may  revert  to  the  paiji  of  angina,  whicli  has  been 
commonly  regarded  as  a  neuralgia  of  the  cardiac  plexus  ;  the  impr^H 
Bions  of  pain  in  the  severer  cases  being  radiated  outwards  through  tIJV 
numerous  connections  which  aie  known  to  exist  between  the  spedil 
ganglionic  system  of  the  heart,  and  the  spinal  nerves  entering  into 
the  cen'ical  and  brachial  ]ilexuses  through  the  cervical  ganglia.     It 

>  Sco  page  538,  note  2.  ^H 
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is  clifBcuU,  from  the  very  nature  of  the  case,  to  prove  this  proposition ; 
but  there  ia  no  inlicront  improbability  in  it,  unless,  indeed,  we  should 
aasume  that  the  canliac  nerves  of  the  ganglionic  system  are  incapable 
of  giving  rise  to  acute  pain  ;  an  assumption  not  in  accordance  with 
tlie  facts  of  medical  experience  in  the  cases  of  gallstone,  colic,  &c. 
Holding  in  view,  moreover,  tlie  proved  association  of  angina  pectoris 
in  many  cases  with  disease  of  the  coronary  arteries  of  the  heart,  and 
with  other  lesions  exclusively  within  the  range  of  the  ganglionic 
sj'Stem  of  the  heart  and  aorta,  it  is  difficult  to  resist  a  bias  in  favour 
of  the  view  that  the  nervous  system  of  the  lieart  itself  is  the  origin 
or  the  cliief  scat  of  the  pain,  in  the  great  majority  of  the  cases.  To 
these  arguments  it  luuy  be  added  tluit  in  most  cases  the  internal  sen- 
sations (whether  distinctly  i-efeircd  to  the  heart  or  not  by  the  patient) 
are  obviously  fii*st  in  the  order  of  time  and  of  degree ;  the  brachial, 
intercostal,  or  cervical  pains  being  sometimes  altngether  absent,  and 
usually  present  only  in  the  more  severe  and  protracted  attacks.  It 
has,  liowtiver,  Iwien  plausibly  maintained,  notwithstanding  these  facts, 
that  the  spinal  neives  are  the  true  seats  of  the  apparently  cardiac 
ikains  of  angina,  and  that  all  the  apparently  reflected  sensations  in  the 
limbs,  &c.,  are  transmitted,  like  the  external  neumlgi*,  through  a 
spinal  centre.   Dr.  Anstie,  who  holds  this  view,  adduces  the  unilateral 

'  ! '  tcter  of  the  bmchiul  pain  in  at  least  four  cases  out  of  five  (?),  as 

i.  Imost  irresistible  argument  against  the  radiation  of  pain  outwards 
from  tlie  cardiac  ganglia,  through  the  peripheral  nerves  of  communi- 
cation. "  It  appears  greatly  more  probable,"  he  writes,  "  that  angina 
is  essentially  a  mainly  unilaieral  morbid  condition  of  the  lower  cervical 
dorsal  portion  of  tlte  cord;  liable  of  course  to  be  seriously 
rtkted  by  such  peripheral  sources  of  imtation  as  would  be  fur- 
id  by  diseases  of  the  heart,  and  esijecially  by  diseases  of  the 

►ronarY  arteries."  The  question  is  one  which  can  scarcely  be  made 
leu  obscure  by  any  arguments  falling  within  tlte  scope  of  this  article. 

We  have  already  inilicated  some  of  the  difficulties  that  have  to  be 
mntered  in  extending  the  group,  or  order,  of  the  neuralgia:,  so  as 
iclude  angina  pectoris;  meaning  l»y  that  term,  of  course,  the  fop- 

tiduble  and  fatal  disease  we  have  been  cliielly  describing,  and  not 
the  very  numerous,  or  rather  innumerable,  instances  of  pains  referred, 
to  the  heart,  by  hysterical  women  and  others,  whicli  have  no  such 
significauce.  Referring  chiefly  to  fatal  cases  of  angina  pectoris,  Sir 
~  iliQ  FoTl>e8  and  all  the  more  considenible  authorities  from  Hebenien 

(wnwardfl  concur  in  giving  an  immense  preponderance  to  the  male 
Without  insisting  too  much  on  the  numerical  details,  which  for 
>ns  fonuerly  indicated  may  perhaps  be  considered  as  somewhat 
lliaaed  by  the  mode  of  collection,  it  may  be  well  to  compare  this 
orerwhclming  proportion  of  males  who  fall  victims  to  cardiac  angina 
(au  cxcesjs  on  the  male  side  gi'eatly  exceeding  tlie  greiiter  proclivity 
of  Miale.s  to  organic  disease  of  the  heart  in  general)  with  the  numerical 
statemeuls  given  incidentally  in  Dr.  Anstie's  work  as  regards  the 
liability  of  the  two  sexes  to  neuralgiui  in  general.     "  Eulenburg  saw 


678 


A  8TSTEM  OF  M^DICISB. 


a  hundred  and  six  caaes  of  neuralgia  of  all  kinds,  of  which  aeventy- 
aix  were  in  women,  and  only  thirty  in  men  :  my  own  experience  u 
very  similar ;  viz.,  sixty-ei^jht  women  and  thirty-two  men  out  of  a 
hundred  hospital  and  in'ivate  patients."  ^     A  difference  so  extremeas 
this  is  nt>t  t«  be  accoanled  for  *'hy  supposing  that  as  men  takenm  n' 
larger  amount  of  strou*^  physical  oxei'cise  than  women,  ihey  will  fum.-, 
ft  much  larger  proportion  of  suhjects  in  whom  aai  ill-nourished  heart 
will  Lrealc  down  under  its  work,  and  bo  seiiied  cither  with  paraijnis 
or  cramp  ;"  ^  and  it  seems  scarcely  necessary  to  do  more  tlian  place 
tiiese  facts  before  the  reader,  in  order  to  make  it  apparent  that  many 
of  the  arguments  b}^  which  analogies  drawn  from  the  study  of  neuialgk 
in  its  more  familiar  forms  are  applied  to  angina  pectoris,  are  qntf- 
tionable,  if  not  altogether  unsound.     And  yet  I  would  by  no  meani 
be  understood  to  deny  that  p*u*sons  hereditarily  predisposed  to  iw 
diseases,  and  especially  to  those  of  advanced  life,  may  be  sptti-^, 
liable,  caitcris  pcirthas,  to  angina  in  its  more  pauiful  forms.     Much  cah', 
however,  is  necessary  in  sifting  facts  and  details  of  a>'mptoms  wlwii 
rcconled  with  a  view  to  make  good  a  general  theory  of  this  kiud  ;  ami 
when- we  are  called  upon  to  accept  a  narrative  of  cpUUmk  ^i^^iiiA 
pectoris  in  a  ship's  crew,  in  which  "numbers  of  men  wei*e  simulta- 
neously iiffected,"  while  others  were  seized    with  '"other  furms  of 
neuralgia,  and  severe  colics,"  ^  I  cannot  but  infer  tliat  the  limits  of  i 
safe  induction  have  been  considerably  exceeded-     In  like  mannfir, 
"xemarkable  "  cases  of  "  hysteria,  the  paroxysms  of  which  wercalwijp 
accompanied  by  stenocardiac attacks,"  can  only  serve  to  given  dooM- 
ful   character  to  the  theoretic   iutcrpreutions  wliich   Eichwald  ins 
obtained  from  such  a  field  of  experience.*      And  even  Eulenboi^ 
Aotwithstaudiug  the  sobriety  of  his  t-oue  in  general,  aud  tlie  grealitt- 
portance  of  his  work  asa  magazine  of  valuable  information  and  roo— ylii 
has  shown  how  much  a  sound  clinical  observation  has  beensabordtMlii 
to  theoretical  ideas,  when  he  pronounces  dogmatically  that  the  diftonke 
of  respinitidu  in  angina  nre  merely  "  consequences  of  the  pain;  the 
patient  is  afi*aid  to  ins])ii'e  dtjeply,  but  if  induced  to  do  so,  can  genaaU| 
accomplish  it."°     It  mny  be  doubted,  I  think,  on  the  whole,  whetbff 

»  Op.  cit.  |).  156. 

^  Ibid.  p.  "il.     This  might  be  a  ralul  hypothesis  wei-o  it  |k»^.      '  ■-  t  ilrf 

iuljects  ol  fatal  anffinn  are  ("hiffly  druwn  from  the  class  of  m-.i  L-.LrC 

amount  of  stronKphj'sicnl  exercise.  The  opjio^ite,  however,  is  n-H.-n.^n-iv  m-.  t  vx.  ff^ 
have  Alrcadynlhuied  to  the  gfTK^rfllly  rocei%'ed  frtAtrntflnt  of  Srr  John  Forbes,  tiMt  *H^ 
|iectoris  is  "the  attendant  rather  of  ease  aud  ItLxury  than  of  t<>mMraRoe  ; "  «adttAl 
it  is  coinpurHtivcIy  rare  (in  its  simple  aud  typical  forui),  nmou;;  tuo  laborioaa  ciias* 

'  Ibid.  p.  74.    Tho  authority  given  isGudlinoaii,  Oax.  dw  IlopitJinv.  1«^11 

■*  See  Enlonburg,  infra^  p.  433.     PfrlinpH  the  Baine  remark  n'"  ini*«l 

Balatioiuiiip  between  angina  pectoris  rtnd  sjMUtinodic  astlinui,  a«  l«»t 

Amer.  Journal  of  Med.  Science,  Jan.  IS.'iO,  and  Anstie,  op,  cit,  p.  o.v  i:  u  to  ly* 
Tnnarketl  that  Troiiaspau,  in  his  vast  ruid  varifMl  cxiwrienco,  has  not  roc'orded  anythiM 
tending  to  eonfinn  the  rflntioiibliip  of  these  two  neuroses,  cutoept  in  a  ohk  wfaor*  Win 
of  them  were  depsndeut  on  ancuham  of  the  aorta.  8oe  hia  Clin.  Uad.,  ^"gl^^  taoahr 
Hon,  vol.  I  p.  d34. 

■  M I'd.  Times  and  Gnwtte,  March  1P>,  1S70,  p.  320.  "We  have  seen  how  emphaticany 
this  ido«  is  contnutirted  by  the  specific  statemeuts  in  John  ITiuiter's  ease,  «s  well  Mbj 
•11  the  most  exact  clinical  obscrrationa  from  Hcberden  downit-utl&  m 
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^Bcli  real  knowlcd^^^e  has  beeu  gained  by  the  classification  of  angina 

^Btoris  among  Ihe  neuralgite ;  to  \^  hich,  neveitheless,  the  character 

i«  its  pain  shows  a  remarkable  atlinity. 

Proceetling  n<:»\v  to  consider  the  motor  derangements  which  form  a 
port  of  the  aufirina-paroxysni,  and  especially  those  ■which,  aflecting 
the  heart  itself,  determine  the  fatal  termination,  it  is  impossible  to 

■overlook  the  facts  brought  to  light  by  physiology  as  regards  the 
influence  of  certain  nenxs  on  the  movements  of  the  heart.    In  parti- 

•  cular,  the  I'emarkable  inhibitory  influence  of  tlie  efferent  nerves  pro- 
ceeiiing  to  tlie  heart  through  tlie  pneumogastrics,  demonstrated  by  the 
brothers  Weber  ^  in  1816,  and  in  1856  shown  by  Waller-  to  Ix;  due  to 

-filaments  from  the  spinal  accessor}'  nerves  joining  the  pneumogastrics 
near  their  oiigin,  has  a  peculiar  interest  for  us  in  connection  witli  this 
subject.  It  has  been  conclusively  shown  that  by  a  galvanic  cuiTent 
transmitted  outwfutls  through  tlie^e  JiLLmcnts,  or  by  galvanisation  of 
ihe  centre  in  llie  medulla  from  which  they  are  derived,  the  heart's 
action  may  be  controlled,  or  even  stoppetl,  so  that  a  true  cardiac 
paralysis  is  the  resiUtof  a  strong  current,  while  weaker  galvanic  action 
produces  an  indefinite  retardation  in  the  mteof  Uie  cardiac  pulsations. 
Whatever  theory  be  adopted  as  regai-da  tlie  so-calletl  inhibitory  influ- 
ence, ita  results  are  too  closely  allied  to  ihe  phenomena  of  syncope, 
pore  and  simple,  to  escape  attention  in  treating  of  sudden  death  from 
CBgina.  But  it  has  been  further  shown  by  Cyon  and  Ludwig,^  tliat  a 
reflex  influence  may  be  .sotransmitt'cd  through  nerve*?  arising  from  the 
pseumogastrics,  (viz.,  the  so-called  depressor-nerves) »  as  at  once  to 
control  the  cardiac  pulsations  through  the  inhibitory  eflerent  nerves, 
and  to  diminish  muscular  tension  through  the  vaso-motor  system. 
As  we  have  already  seen  reason  to  believe  that  in  angina  pectoris  the 
Tasculai-  tension  is  usually  increased  mlher  than  dinuniiihed,  it  uiay 
be  inferred  with  great  probability  that  if  the  pneumogaslric  noiTe  be 
inipli' ated  at  all  ui  the  angina-paroxysm,  it  is  probably  ntore  as  an 
inhibitor)*  or  cfierent,  than  aa  a  reflex  or  afferent  nerve.  It  must  not 
Ife  forgotten,  however,  tliat  paralysis  of  the  sympathetic  nerve  has  the 
tfEect  also  of  enfeebling  and  retarding,  though  not,  apparently,  of 
HoppiiJg*  the  heart's  action ;  which,  in  a  certain  sense,  may  be  regarded 
MJiot  essentially  dependent  upon  influence  transmitted  from  any  nerve- 
tliough  subject,  as  we  liave  just  seen,  to  control  tJirough  the 
Lbitory  or  efferent  cardiac  filaments  of  the  pueumogastzic. 
If  we  endeavour  now  to  determine,  in  the  light  of  these  facts,  what 
particular  mode  in  which  the  heart's  action  is  suddenly  aiTeatcd 
a  paroxysm  of  angina,  it  must  1*  confessed  tliat  no  ultimate  de- 
cision seems  possible.     Almost  x\]l  the  vague  and  uusatisliictory  specu- 

I  Jiftfene  formerly  alluded  to,  as  to  whether  ftpastn  or  paralytis  is  the 

,  -fwnuliug  condition  in  the  fatal  paroxysm,  have  proceeded  on  the 
option  that  these  two  conditions  are  essentially  contrasted,  or 

'  Wagnsr,  Uautl«urt«rbuch  der  Fhysiologie,  Bd.  iii,  2te  Abtbcihii^  S.  i2. 
'*  QiiS»tt«  MeUtcalo,  raris,  16fi6,  I.  xL  p.  420. 
'  Jgoninl  dc  rAnitomits  Pahii,  1867,  t  iv.  p.  472. 
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i-atlier  opposite  to,  and  inconsistent  with,  one  another;  the  fonu« 
representing  undue  sLreiiy;thj  thu  latter  luidue  weakness,  or  absolute 
anuibilatiou  uf  contractile  energy.  Now  this  assumption  can  bjw 
ineMHS  be  n^gardeil  aa  a  lei^'itimate,  or  even  a  probably  correct  one. 
At  leaat  it  inay  be  fairly  itfliirmed,  as  a  probable  i*esult  both  cif  phy- 
siological and  pathological  inquiries,  tljat  spasm  (i.e.,  irregular  w 
abnoniial  conti-action,  whether  paiufid  or  not)  in  a  voluntary  mosde 
is  much  more  allied  to  weakness,  or  to  deficient  innervation,  than  to 
absolute  excess  of  norniid  energy.  And  the  frequency  of  the  assodft- 
tion  of  rigid  or  tonic  spasm  with  paralysis,  in  the  voliuitaiy  musoltt, 
would  tend  to  show  tiiat  tjieie  is  no  absolute  inconsistency,  at  UttSt^ 
in  the  suppo.sitit>n  that  htUh  spasm  and  paralysis  may,  in  varying 
de^Tces,  be  present  in  the  heart's  arrested  action  which  leads  up  to 
sudden  death  in  the  angina-pai-oxysm.  As  for  as  observation  goes,  ia 
the  case  of  spasm  of  the  involuntary  muscles  (other  tlian  the  heart), 
it  seems  as  though  abnonnah  or  painful,  disturbances  of  rhytliimc 
action  were  aluvist  always  an  indication  of  weakened  innervaiioi 
rather  tliuu  of  superiluous  energy  in  the  contractile  appamtus  jis 
whole.  The  spasm  of  colic,  for  instance,  is  associated  with  coustipA- 
tion,  or  delicient  peristaltic  action  of  the  intestines ;  the  false  pains, 
painful  spasms,  of  the  uterine  nniscles  retard,  instead  of  expedi 
the  pToce.ss  of  delivery.  We  might,  therefore,  not  unfairly  argue  froi 
these  analogies,  that  a  painful  spiism  of  the  heart  might  be  expected 
interfere  witli  its  rhythmic  or  normal  action  quite  after  the  manner 
a  paralysis,  the  abnormal  beiutj  substituted  for  the  normal  action, 
the  whole  sum  of  disordered  effort  l)eing  less  than  the  sura  of  n<.i 
energy  expended  in  healthy  cardiac  action.  So  that  it  might  v 
well  be  presumed  that  painful  spasm  is  by  no  means  unlikely  to  1» 
associated  with  a  tendency  to  sudden  stoppage  of  the  heart's  action, 
or  virtuid  paralysis,  whether  from  inhibitory  nervous  irritation  throu 
the  piiBumogastrics,  or  from  ilisordera  originating  in  the  can.liac  gain; 
themselves,  and  allied  in  character  to  li*ue  paralysis  of  muscular  eueigy. 
It  musti  however,  be  concedetl  to  the  advocates  of  the  theory  of  part*" 
lysis,  pure  and  simple,  that  nothing  but  the  presence  i>f  severe  painia 
the  angina-paroxysm,  anil  the  alisenee  of  this  symptom,  as  a  rule,  in 
purely  paralytic  affections,  tends  to  support  the  spasm-theory  of  an^:ii;i. 
rost-mortem  examinations  have  generally  shown  that  tlie  heart  is  fimiul 
ilaccid,  rather  than  rigidly  contracted ;  and  the  lesions  found  in  t 
muscular  substance  of  the  lieart  itself  are  usually  sucli  as  would  co 
firm  the  idea  of  decidedly  and  permanently  weakened  enei^,  ratijer 
than  a  disposition  to  abnormal  contraction.  Rupture  of  tlie  muscular 
bundles,  so  commonly  observed  in  tetanus  and  other  severe  spasms  <rf 
voluntary  muscles,  has  never  been  recorded  in  sudden  deaths  froiu 
angina  pectoris  ;  while  anicniia,  fatty  degeneration,  and  fibro-tendinous 
substitution,  have  been  the  ])redouiinating  lesions  of  the  muscular  fibro 
itself  The  question  as  between  spasm  and  paralysis,  tlierefore,  is  one 
of  great  dilficulty,  if  not  indeed  practically  insoluble  in  the  present 
state  of  our  knowledge. 
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"While  dealing  with  hypotheses  of  wluch  uo  aliaohite  or  cxi>erimental 
proof  can  be  obtainoil,  we  may  remark  that  vaso-motor  spasm,  operat- 
ing indirectly  through  the  smaller  arteries  upon  the  muscular  fibre  of 
the  heart  itself,  may  possibly  give  n  clue  to  some  of  the  patholo*^ital 
■  s  wliirti  attend  the  paroxysm,  nml  espeoiiilly  those  \vhit:hpru- 
.ssohition.  Both  Erichsen'  and  V.  Bezold-  have  shown  that  as 
a  itaiult  of  deligixtion  or  occlusion  of  the  coronary  arteries,  the  heart's 
contractions  become  feeble  or  in*egidar,  and  ultimately  cease ;  the 
normal  action  being  restored  again  on  removal  of  the  ligature  or  of 
the  compression.  Now  apart  fi-om  the  obvious  bearing  of  these  facts 
apOQ  the  case  of  organic  obstruction  or  constriction  of  the  coronary 
vessels  (i^erliajts  the  most  clearly  established  of  all  the  permanent 
organic  clmnges  in  connection  with  fatal  angina  pectoris),  is  it  not 
extremely  probable  that  a  similar  effect,  or  an  aggravation  of  a  pre- 
ting  tendency  to  interrupted  cardiac  action,  miglit  occur,  if  in  a 
of  disease  of  the  aoita  or  coronary  arteries,  cardiac  aniemia  were 
vated  for  the  moment  by  vaso-motor  spasm  of  the  smaller 
aHeries  within  the  heart  itself  ?  Even  without  such  precetling 
organic  disease  it  is  conceivable  that  extreme  vaso-motor  spasm  might 
feet  the  cariliac  circulation  directly  througli  its  smaller  arteries,  and 
produce  changes  more  or  less  similar  to  those  observed  in  the 
ments  above  mentioned.  What  has  been  already  stated,  how- 
ever, in  regard  to  Nothnngel's  obserrationa  would  seem  to  show  that 
really  fatal  angina  does  not  occur  in  this  way;  and  that  the  first 
effects  of  general  vaso-motor  spasm  upon  the  heart  are  more  of  the 
nature  of  i)aIpitation,  or  excited  action,  than  of  intcrruptetl  or  sus- 
ided  pulsation. 

'u  the  whole,  it  maist  Ikj  admitted  that  the  ultimate  pathology  of 
angina  paroxysm  does  not  atlmit  of  being  reduced  to  any  very 
ise  expression  or  definition;  but  various  more  or  less  probable 
lectures  may  be  made,  in  accordance  with  known  facts  and  expen- 
tal  researches,  as  well  as  witli  clinical  and  patliologic^d  obser- 
vation, to  account  for  the  facts.  Viewing  the  paroxysm  as  a  neurosis, 
might  attribute  its  phenomena  partly  to  vaso-motor  spasm,  and 
-ly  to  inlubitory  inlluence  transmitted  thrcmgh  the  vagus  nerve 
the  medulla  oblongat^i.  This  latter  influence  would  account 
more  reasonably  and  probably  than  any  other  for  those  cases  of  angina 
in  which  mental  causes  and  sudden  shocks  of  any  kind  are  known 
to  inQuence  the  protluction  of  the  pawxysni,  without  the  intervention 
of  peripheral  changes  such  as  can  be  attributed  to  vaso-motor  spasm. 
In  cases,  again,  resembling  in  their  symptoms  those  described  by 
Nothnagcl,  whether  accompanied  by  organic  disease  or  not — cases  in 
which  coldness  of  the  surface,  deaduess  of  the  extremities,  and  per- 
haps palpitation  or  increased  rate  of  the  pulse  can  be  ascertained  to 
precede  tlie  cardiac  pain,  there  would  be  reasonable  ground  for  pre- 
tliat  the  vaso-motor  nerves  weiv  the  earliest  involved  in  the 

^  London  Me<UcaI  Gazette.  Julv  8,  1842, 

*  CcntmlbUtt  fur  die  Med.  W'iMciuchancn»  1867,  No.  23. 
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mnrbid  circle,  tliough  it  is  still  probable  thafc»  if  such  cases  ever  e 
in  snddeii  death,  it  is  through  some  more  direot  impression  on 
cardiac  nerves,  or  on  the  coronary  circulation.     It  is  very  doubtfol, 
however,  whethei*  under  any  circumstftnces  fatal  angina  jiectoris  c&i 
be  >'iewed  as  a  pure  ncurmis.     Much  more  probably,  the  paro3cjsmii 
tlie  expression  in  symptoms  of  sudden  changes  aiising,  indeed,  &tin 
neurotic  accidents,  but  only  assuming  gi'a\-e  importance  in  respect 
of  their  coincidence  with  a  permanent  cause  of  detriment  to  the 
eolation.     Either  the  heart's  fibre  is  permanently  weakened,  or 
arteries  arc  obstmcted  and  diseased,  or  the  general  arterial  circulati 
is  distnrbetl  through  disense  in  tlie  iirst  part  of  the  aoiia,  oueuri 
or  other.    In  certain  cases  it  may  be  that  the  innervation  of  the  lieaitir 
directly  implicated  in  organic  disease ;    at  least  in  two  cases  of  this 
kind^  the  cnrdiac  plexns  and  cardiac  Ijrancbes  of  the  va^s  ww 
found  to  be  compressed  in  connection  with  angina-paroxysms  wfakk 
proved  fatal ;  though  probably  the  inferences  which  have  been  drawn 
from  these  rare  instances  may  not  be  applicable  to  the  general  patfaff- 
logy  of  the  subject.     But  wiiatever  be  the  nature  of  the  permanent 
change  underlying  the  disease,  its  effect  in  the  most  characberistic 
cases  is  not  much  felt  wlien  tlie  circulation  is  in  a  movlerately  tiwi* 
quil  state.      In  some  of  the  very  worst  cases,  indeed,  it  has  been 
clearly   ascertained  that  very  shortly  before  a  fatal  paroxysm  tiie 
pfttient  has  been  in  a  stale  of  entire  comfort  and  tranquillity",  widift 
i-egidar  and  normally  actintr  heart,  and  all  the  functions  apparently 
.so  well-adjusted  as  to  involve  no  appearance  of  any  disease  tendiog 
to  .shorten  life.     Usually  there  is  an  incapacity  for  sudden  or  sprBO 
exertion,  and  a  liability  to  grave  disturbance  under  strong  emotion; 
Ijut  on  tlie  other  hand,  a  patient  has  been  known  to  say,  within  thff< 
datfs  of  h'.H  death  in  n  2iarwrtjsm,  "  I  can  walk  with  ease  ten  or  fifle«B 
miles,  after  1  have  been  stopped  three  or  four  times  at  intervals  of  * 
liundred  yards."  -    In  such  cases  the  paroxysms  are  plainly  neurotk; 
but  the  disease  is  nevertheless  not  a  pure  neurosis.     It  is,  on  the 
contrary,    obviously  of  a  complex  character,  involving  a  perni-'ment 
nucleus,  so  to  speak,  of  organic   change,  together  with  a  ncuraigic 
element,  more  or  less  pronounced,  and,  connected  with  this,  pertiifl 
as  a  reflected  neurosis  in  some  cases,  an  element  of  motor  disturbanoa 
in  the  heart's  action,  which  may  in  some  coses  be  of  vaso-motor 
origin,  while  in  others  it  may  be  more  directly  di'termin(?d  tluxingh 
the  inhibitory  filaments  of  the  vagus.      It  is  probably  in  the  fonaer 


'  ITciiic,  in  Muller'a  Arohir.  1841,  p.  23ff  ;  and  LtiiircreAiiT,  in  Ga«Uo  iUii-.-al-, 
ISST",  p.  432.  lu  the  former  caac  tlic  liourt  was  at  linn's  obsprv©*!  to  coiwe  beatiDf{  for 
MTeral  Mcnnds,  and  at  thcac  time^  there  was  a  feeliug  of  indt'scri^'  ^  '  '.    tint 

of  nagina  pectoris  ;  iu  tbo  iuttnak  of  tho  paroxysms  the  puticut  1  ;  TIl- 

righf  phrenic  nerve,  tlia  nen'tw  cunliacuH  inngnust  >Jiii  tin.'  imlm  ..  .^ 
left  Tttfoa  were  oil  iu%T)lved  in,  or  compressiNl  by,  colcart'OiLs  (UipoKita.      In  l,itic«-i 
cue,  tne  canliao  plexiui  was  found  vosculur,  and  comprpssod  by  ozuilaiiou 
coronary  artoicA  were  also  obstructed,  audtliu  aorta  was  diseased.     The  patient 
arijina  rwotoris,  in  a  paroxysm. 
-  Walshe,  Diacases  of  Heart  and  Aorta,  4tli  edit.,  x'-  1P^»  '*<»'<• 
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olaas  of  cases  that  the  action  of  nitnte  of  amyl  is  most  immediately 
and  surely  productive  of  benefit. 

There  Twnains  for  remaric  only  one  obscure,  and  apparently  non- 
essential, part  of  the  pathology  of  angina,  pectoris,  viz.,  the  nature  of 
the  cerebral  accidents  we  have  indicated  in  the  description  of  the 
disease  as  sometimes  coinciding,  sometimes  alternating-  Tnth  the  more 
decidedly  cardiac  attacks.  It  is  to  be  observed  that  among  these 
accidents  spasms,  giddiness,  temporary  attacks  of  coma,  associated 
witit,  or  followed  by,  various  disorders  of  tiie  special  and  general 
senaibility,  are  common;  while  on  the  other  hand,  paralysis,  either 
spinal  or  cerebral,  is  rar&  These  facts  point  strongly  in  the  direction 
c£  a  neurosis,  and  very  probably  a  vaso-motor  neurosis,  of  the  cere- 
bral circulation ;  and  we  know  that  in  animals  most  of  the  symptoms 
above  referred  to  may  be  induced  artificially,  by  cutting  off  the 
azterial  vascular  supply  of  die  brain  and  medulla-oblongata,  as  in  the 
wellrknown.  experiments  of  Sir  Astley  Cooper. 

The  Frognoais.  of  angina  pectoris  is  di£&cult  to  realise  in  individual. 
caaeSy  in  proportion,  to  the  absence  of  clear  lines  of  distinction  between 
thisi  and  the  various  affections  resembling  Heberden's  angina,  which 
wa-  have  discussed  in  various  parts  of  this  article.  Probably  a 
critically  exact,  or  absolute,  prognosis,  could  only  be  founded  on  a. 
knowledge  o£  the  nature  and  extent  of  the  organia  clianges  under^ 
lying  the  paroxysmal  neurosis ;  and  although  we  have  already  indi- 
cated, a  doubt  as  to  whether  the  latter  ever  terminates  fatally  in 
the  absence  of  such  organic  changes,  yet  it  is  beyond  all  question 
that  the  amoimt.  of  organic  disease  which  can  be  detected  in  any 
given  case  during  life  is  a  most  insecure  guide  in  estimating  the 
probabilities  of  death  during  a  paroxysm  in  that  particular  casa  "  It 
is  accordant  with  my  experience,"  says  Dr.  Walshe, "  that  fatal  angina 
is  more  to  be  dreaded  in  association  with  organic  defects,  either  diffi- 
cult or  impossible  to  diagnose  (such  as  slight  fatty  metamorphosis 
and  calcified  coronary  arteries),  than  with  those  grave  forms  of  struc- 
tural mischief  that  are  readily  discoverable  by  physical  examination."'^ 
Add  to  this  that  the  mere  inference  from  symptoms  as  to  the  gravity 
of  the  prognosis  is  likewise  extremely  open  to  fallacy ;  inasmuch  as 
a  series  of  comparatively  mild  or  lessening  attacks  may  sometimes 
(under  apparently  imchanged  conditions)  be  succeeded  by  the  most 
violent  or  dangerous,  even  fatal,  paroxysms ;  while  on  the  other  hand,. 
one  or  more  attacks,  very  nearly  fat»l,  may  be  followed  by  a  long 
interval  of  comparative,  or  nearly  complete,  freedom.  From  this 
dilemma  there  is,  in  the  present  state  of  our  knowledge,  no  escape ; 
and  all  that  we  can  do,  therefore,  towards  the  establishment  of  a 
guarded  and  limited  prognosis  in  any  case,  is  to  study  carefully  its 
individual  features,  and  particularly  the  relation  of  the  symptoms  to 
particular  causes  of  aggravation,  or  of  relief.  Generally  speaking,  a 
form  of  disease  which  yields,  gradually,  to  carefully  pursued  hygienic 

^  Op.  cit.  p.  201. 
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trefttnieiit,  and  in  which  the  paroxysms  are  obviously  under  the  con- 
trol of  the  remedies  ahout  in  bo  discussed,  is  relatively  favourable; 
"H-liile  the  opposite  indications  justify  the  gravest  proj^osis.  An 
■absolutely  favourable  prognosis  could  only  be  justifted  by  circum- 
stances tending  to  place  the  disease  in  the  category  of  pseudo-an^na. 
A3  above  indicated ;  and  indeed  it  may  be  generally  obser\'ed  that 
the  gravity  of  cases  of  angina  in  the  experience  of  indiviilnal 
observers  is  often  found  to  be  in  an  inverse  proportion  to  their 
estimated  frequency,  cases  of  hysteria,  intercostal  neuralgia,  aijas- 
modic  dyspnam,  t^'C.,  being  admitted  by  some  more  freely  than  others 
into  the  category  of  angina  Tliere  seems  no  i-eason  to  doubt,  how- 
ever, that  a  person  affected  with  absolutely  typical  angina  p<' 
may  survive  for  years,  even  after  repeated  paroxysms  ;  and  in 
cases,  apparently  of  the  most  threatening  kind  at  one  stage  of  their 
progress,  the  disease  has  been  so  itar  reduced  in  its  frequency  and 
severity  that  we  may  even,  perhaps,  speak  of  such  cases  as  cured,  in 
a  practical  sense.  But  cures  of  this  kind  are  rarely,  if  ever,  reroi-ded 
Avith  such  minute  attention  to  details  as  to  inspire  confidence,  apart 
from  the  credit  due  to  the  reporters  ;  and  perhaps  even  the  stateni'-nf^ 
of  Heberdcu  as  to  the  long  survival  of  some  of  the  cases  montiont^ii  m 
his  first  paper  (see  p.  559,  note)  may  reqiure  qualification  on  the  gn)uiid 
that  clear  evidence  is  wanting  as  to  the  absolutely  typical  character  of 
the  symptoms  referred  to.^  Among  cases  actually  ending  by  a  fatal 
paroxysm,  it  has  not  occurred  to  nie  personally  to  have  been  inform* 
of  a  loTiger  duration  than  six  or  seven  years,  counting  from  thefii 
well-ch^fined  seizure  ;  but  I  have  known  more  than  one  instance  <t 
survival  f<>r  niucli  longer  periods,  after  attacks  bearing  so  much 
semblance  to  true  angina  as  only  to  have  required  death  to  hai 
occurred  in  a  paroxysm,  as  a  conclusive  argument  for  considering  thi 
to  he  typical  instances  of  the  disease.  In  John  Hunter's  cjlsc,  as 
liave  seen  (assuming  the  first  attack  of  supposed  gout  in  the  stomftch' 
to  have  been  really  identical  in  character  with  succeetling  seiiiui^ 
duration  of  rather  more  than  twenty  years,  with  numerous  inl 
of  tolerable  healtli  and  great  mental  activity,  may  be  regarded 
establislied.  Dr.  Walshe  has  "met  with  an  instance  in  which  tb( 
was  the  strongest  evidence  that  the  first  paroxysm  had  occui 
twenty-four  years  prior  to  my  interview  with  the  patient"  -  And, 
the  general  ex]>eTience  of  physicians  who  have  had  occasion  to 
much  of  cardiac  disease,  it  is  by  no  means  uncommon  t-i»  find 
of  valvular  or  other  very  positive  and  well-detined  organic  disease, 
which  symptoms  of  a  dangerous  or  proximately  fatal  kind,  probal 

^  It  »  fit  least  worth  noting  (titoiigh  the  oinisnion  mnr  bu  iiroii1fiit;i1t  tl.nt  in  tU' 
■Commi-nlaries  these  Bt.itL'iucntfi  nro  not  reiwatoil :  ami  pcrhnp^*  Hi.- 
•oarcfully  giwnled,  nJniits  of  the  infercnco  ttint  thirty  years  of  nUdiliuiii  ■• 

father  incronscd  than  Jiminislit'd  HiOicrilon's  scnio  of    the  gravity    ul  th«  ixtji^uuaifc 
'*  J?,nV(W  hnJM$  affcdus  rtt  prrqunm  jnnnombtlis.     Qui  nn'm  eo  teiuntur^  tifuiAraK^  •mS» 


(nitu  iiUtrvenienUt  atiffinn  pectoriK  fui  ejcfiiif  jt^rrrHcrit,  fiinnes 
ttumunto  jpemmi,     ..."  Vnicum  vidi  {>rgnim),  in  quo  hoe  »i" 
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more  or  less  allied  to  angina,  have  preceded  the  fatal  issue  by  an 
interval  of  very  many  years ;  sometimes,  indeed  (as  in  the  case 
of  the  Rev.  Dr.  Guthrie,  already  referred  to^)  for  more  than  a 
quarter  of  a  century.  Such  cases,  however,  are  rarely  quite  typical 
instances  of  Heberden's  angina,  and  accordingly  only  a  small  propor- 
tion of  them  are  characterised  by  the  very  sudden  ending  proper  to 
the  disease  as  described  in  the  "  Commentaries."  It  is  difficult  to  obtain 
exact  clinical  histories  of  cases  extending  over  so  many  years,  but  in 
one,  in  which  I  was  consulted  in  1872,  and  which  terminated  fatally 
some  months  ago,  there  was  reason  to  suppose  that  the  foundations 
of  the  aortic  valvular  lesion  of  which  the  physical  signs  were  apparent, 
and  of  which  the  obvious  symptoms  had  certainly  existed  many  years 
before  1872,  had  been  laid  as  early  as  1852,  when  the  patient  had 
suffered  from  pulmonary  haemorrhage.  The  threatening  symptoms 
present  on  that  occasion  had  been  popularly  attributed  to  a  consump- 
tive tendency,  but  Dr.  Christison,  who  was  consulted,  had  evidently 
detected  some  valvular  lesion  of  the  heart,  and  had  carefully  questioned 
the  patient  as  to  its  possible  rheumatic  origin.  It  is  not,  indeed, 
certain,  or  even  perhaps  very  probable,  that  well-marked  and  consid- 
erable aortic  regurgitation  existed  at  this  period,  nor  is  it  possible 
now  to  ascertain  at  what  precise  interval  after  the  first  commence- 
ment of  the  disease  the  angina-like  symptoms,  which  were  notably 
present  when  I  saw  the  patient,  first  became  apparent  What  I  can 
personally  affirm  is,  that  in  1872  the  symptoms  and  physical  signs 
were  those  of  old-established  aortic  regurgitation,  with  very  consid- 
erable hypertrophy  of  the  left  ventricle,  and  aU  the  usual  concomi- 
tants ;  and  notwithstanding  this,  the  patient  assured  me  that  so  late 
as  1870  he  had  explored  the  Aletsch  glacier,  and  on  other  occasions, 
from  about  1865  onwards,  had  been  able  to  carry  out  walking  tours 
in  Switzerland,  the  Tyrol,  and  the  Dolomite  country,  the  character  of 
which  may  be  inferred  from  his  having  walked  over  the  Monte  Moro 
pass  and  the  Gemmi,  visited  the  Mer  de  Glace,  and  gone  nearly  to  the 
Jardin,  in  addition  to  all  the  usual  excursions  about  Chamounix. 
Moreover,  this  gentleman  was  in  1872  performing  the  duties  of  a 
parish  clergyman  in  a  populous  place,  sparing  himself  somewhat, 
indeed,  in  visiting,  but  preaching  often  more  than  once  a  day,  and,  as 
he  affirmed,  without  any  apparent  injury  or  physical  exhaustion ;  and 
the  question  most  urgently  and  repeatedly  pressed  upon  his  medical 
advisers  was  as  to  his  carrying  out  an  engagement  of  marriage,  entered 
into  several  years  before,  and  maintained  with  full  knowledge  on  both 
sides  of  the  precarious  condition  of  his  bodily  health.  I  need  not  say 
that  no  medical  encouragement  to  this  step  could  be  obtained ;  but 
the  marriage,  nevertheless,  took  place  in  about  a  year  after  I  was  first 
consulted,  and  the  death  of  this  patient  not  long  ago  shows  how  real 
was  his  danger,  and  at  the  same  time  what  a  terrible  burden  of 
positive  organic  disease  may  be  borne  without  apparently  "  giving  in," 
by  one  whose  objects  in  life  are  of  sufficient  importance  to  induce  him 

^  See  arUCf  p.  668,  noU. 
VOL.  IV.  Q  Q 
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to  disregard  the  silent  warnings  of  intenml  sufifenng.     In  yet  anothi 
case  known  to  ine,  ii:  Avliich»  liowever,  tlie  symptoms  were  fur  m 
(Ipcidedly  and  t3']}ically  those  of  angina  pectoris,  while  the  physi 
sij^ns  were  nuicli  less  manifest  than  in  the  preceding  case,  the  p«ati 
was  able  to  make  numerous  long  journeys  to  the  H4>ly  Land.  E 
&c.,  and  always  felt  himst^lf  the  better  for  them.     This  patient  in 
end  perished  suddeidy. 

The  Treat.mekt  of  angina  pectoris  resolves  itself  naturally  into  tvo 
departments,  viz.,  that  of  tlie  paroxysm,  and  that  of  the  intor.  ' 
The  former  treatment  is  essentially  pidliative,  auddii'ecteilexclii 
to  the  urgent  symptoms  tlien  existing :    the  latter  aims   at 
founded,  in  a  wider  sense,  upon  the  diagnosis  and  prognosis  *■■ 
individual  case,  after  a  complete  examination  into  the  state  of  all  tJbe 
bodily  functions. 

Heberden's  views  of  treatment  were  limited  to  the  first  incUcatioo 
—  the  control  of  the  paroxysm.    "  Wine  and  cordials  taken  at  goini;  to 
l>ed  will  prevent,  or  weaken,  the  night  fits ;  but  nothing  does  this  so 
eifectually  as  opiates.     Ten,  fifteen,  or  twenty  drops  of  the  tiucti 
Tiitdiaiua   taken   at  lyin;^   down  will  enable  those  to  keep  their 
till  morning  who  had  been  forced  to  rise,  and  sit  up,  twoortbr 
hours  every  night  for  many  months/'  *     We  have  already  seen 
Heberden  altogether  repudiated  the  (so-called)  antiphlogistic  ti 
mcnt  as  inapplicable  to  this  disease,  which  he  considered  as  helongii 
to  the  order  of  spjisms,  nut  ul  iulhimmations.     In  his  later  work 
repeats  in  general  terms  the  above  recommendations,  and 
them  a  single  phrase  in  favour  of  rest  and  warmth.     He  has 
approacli  to  a  cure  in  one  case,  where  the  patient  prescribed  t^  hii 
Self  tlie  hiboui'  of  sawing  wood  for  half  an  hour  every  day.     Reyor 
this,  he  has  little  or  nothing  to  tell,  and  does  not  profess  to  lt*» 
greatly  advanced  the  cure  of  a  diseiise,  "(pii  vix  ad  hue  locum.  « 
nornen  in  mediconim  libris  invenit."     It  nuiy  be  fairly  inferred  fr 
these  expressions,  that  IJeberden's  views  of  the  treatment  of 
remained  alnjost  stjitioiuiry  for  at  least  tliirty  years;   and  tlmt 
as  in  the  nuitter  of  i)rognosis,  he  does  not  appear  to  have  gaincii  ow* 
fidence   with    his    advancing   experience.      Tlie    treatment  of  tl 
paroNysm  by  opiates  and  stimulants  of  various  kinds  has  in  fiict 
repciated  by  almiLst  all  the  leading  authorities,  and  is  even  now  thi 
only  medical  treatment  which  can  be  said  to  have  receivtMl  fietiprJj 
assent.    Latham,  Stokes,  and  Walshe,  among  our  more  modern  autlitff 
concur  in  recommending  from  forty  to  sixty   drof>s  of  laud«n» 
together  with  wine,  brandy,  or  aromatic  spirits  of  ammonia,  ref 
according  to  the  viok^nee  of  the  jiaroxysm.     Hoffmann's  amwlyiic, 
sulj»huric  ether  in  half-diuchm  doses,  has  been  a  favourite  remorfy] 
with  many  ;  and  musk,  camphor,  and  {»ther  anti-spiismodics,  have «!' 
been  employed,  thouj^h  confessedly  of  less  value  than  ether,  wl"^' 
has  ab<»  l>een  followed  by  good  results  when  oiJminisiered  by  inh*^ 

*  Me*I.  Trans,  vol.  il.,  vt  attjira. 
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tion.  Of  late  years,  opium  has  been  given  hypodennicaUy,  and,  it  is 
stated,  with  more  immediate  as  well  as  more  successful  results  than 
when  administered  by  the  mouth.  In  so  far  as  the  principle  of  the 
treatment  can  be  inferred  from  the  success  that  has  attended  those 
remedies  in  some  cases,  it  would  appear  that  a  rapidly  induced  nar- 
cotism, benumbing  the  sensory  nerves  and  extending,  perhaps,  to  the 
centre  through  which  painful  sensory  impressions  are  reflected  in  the 
form  of  a  paralysing  or  inhibitory  influence  on  the  heart,  by  the  motor 
fibres  of  the  pneumogastric,  is  the  first  object  to  be  accomplished  in 
the  presence  of  overwhelming  pain,  while  the  second  and  not  less  im- 
portant object  is  to  stimulate  the  heart's  action  by  all  the  kno^n 
excitants  of  the  circulation.  Warmth  to  the  extremities  and  to  the  epi- 
gastrium, sinapisms  to  the  thorax,  and  sometimes  between  the  shoulders 
or  at  the  back  of  the  neck,  may  be  regarded  also  as  additional  means 
of  fulfilling  the  latter  indication,  and  of  assisting  the  cardiac  contrac- 
tions by  their  influence  on  the  vaso-motor  nerves.  In  my  own  expe- 
rience, no  remedial  agencies  have  appeared  more  powerful  than  warm 
pediluvia  with  mustard,  and  fomentations  applied  at  the  same  time  to 
the  arms  and  thorax,  as  hot  as  they  can  well  be  borne.  With  these, 
and  with  ether  and  other  diffusible  stimulants,  I  have  often  been  able 
to  dispense  with  the  use  of  large  opiates,  in  doubtful  cases,  or  in  cases 
where  they  seemed  to  be  in  some  respects  contra-indicated.  It  is 
well,  if  possible,  to  be  informed  of  the  condition  of  the  kidneys,  and  of 
the  lungs  before  prescribing  opiates.  Dr.  Stokes  ^  evidently  looks 
upon  large  opiates  as  unsafe  where  fatty  degeneration  of  the  heart's 
fibre  is  suspected ;  and  Niemeyer  *  discountenances  narcotics  altogether. 
The  use  of  opium,  however,  is  too  valuable  in  typical  cases  of  Heber- 
den's  angina,  when  apparently  uncomplicated,  to  be  readily  given  up. 
It  should  be  given  with  discretion,  its  effects  being  carefully  watched  ; 
and  it  should  probably  be  withheld,  or  given  in  extremely  moderate 
doses,  wherever  there  is  risk  of  unemia,  or  of  bronchial  and  pulmonary 
sudden  congestion  or  cedema,  or  of  the  cerebral  accidents  that  accom- 
pany 'angina  in  certain  cases,  especially  those  in  which  the  cardiac 
fibre  is  the  seat  of  degeneration.  In  these  cases,  too,  it  is  not  usual 
for  the  mere  pain  of  angina  to  be  so  threatening,  j>eT  se,  as  to  suggest 
opium  in  the  same  high  doses  as  in  the  more  typical  instances  where 
the  paroxysm  occurs  in  the  midst  of  apparent  good  health. 

Hydrate  of  chloral,  from  its  well-marked  sedative  and  anodyne 
powers,  has  been  suggested  as  a  substitute  for  opium  in  cases  of 
painful  angina;*  but  on  the  other  hand,  the  depressing  action  of 
chloral-hydrate  in  large  doses  has  been  supposed  to  be  a  fatal  object- 
tion  to  its  employment  in  cases  of  weakened  cardiac  action.  My 
experience  of  this  remedy  in  severe  cases  resembling  angina  pectoris 
is  limited  to  one  case,  but  it  is  so  remarkable  as  to  deserve  notice  here, 
John  McN.,  set.  35,  was  subject  to  paroxysms  of  intense  cardiac 

^  Diseases  of  the  Heart  and  Aorta,  p.  489. 

'  Tcxt->KK>k  of  Practical  Medicine,  American  translation,  vol.  i.,  p.  371. 

'  Strange,  Medical  Times  and  Gazette,  Sept  4,  1870. 
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suffering,  of  a  rather  obscurely  painful  character,  but  with  considemWe^ 
orthopnfca,  palpitation,  sleeplessness,  and  frightful  dreams.    His  stthii 
turns  are  more  particularly  referred  to  in  an  earlier  part  of  this  articlfl 
and  from  a  very  careful  consideration  of  them  I  arrived  at  the  ooi 
chision  that  they  were  esseulially  of  the  character  thei-e  describeri 
angina  nine  dolort,  with  alight  bronchitio   complication,  and  slight 
albuminous  urine — sj).  gr.  1013 — 20.  The  heart's  action  was  irregul 
and  the  physical  signs  pointed  unmistakably  to  hypertrophy  of  tl 
lieurb  and  liver,  with  valvular  and  (probably)  arterial  disease.    Thr 
details  arc  too  complicated  to  be  introduced  here,  but  my  diagnosat 
was — Aortic  insuftlcieiicy,  with  aneurism.    The  case  was  certainly  nol 
one  in  which  extreme  doses  of  any  narcotic  would  have  been  regoMed 
as  expedient ;  l>ut,  guided  by  experience  acquired  before  he  applies!  to 
me,  1  allowed  this  patient  to  have  thirty  grains  of  hydrate  of  chlortl 
to  obviate  the  sleeplessuess,  and  if  possible  to  ward  off  the  atlacka 
It  answered  well  the  lirst  night,  and  on  a  succeeding  occasiou  the 
same  dose  was  ordered,  and  was  to  be  given  a  little  liefore  midnijcht 
By  a  misuudei'staudinL;  of  the  directions  three  drachms  of  liydrat* 
of  chloral  were  sent  instead  of  a  like  quantity  of  the  usual 
this  being  in  one  dose,  apparently  to  be  given  as  a  drLiu^i.. 
patient  took  180  grains  at  once  of  chloral-hydrate,  from  the  hands  u( 
a  night-nurse,  after  a  restless  and  disturbed  evening,  at  11.30  pin- 
Next  morning  I  found  him  very  drowsy,  but  not  quite  comatose,  as 
he  could  \nt  routed  to  give  rational  answers  as  to  his  own  condition; 
the  breathing  was  quiet,  and  only  slightly  stertorous.     The  pupil* 
were,  on  the  whole,  contracted,  but  variably  so ;  the  pulse,  which  fiaJ 
been  irregular  in  rhj'thm,  was  decidedly  more  natural  than  before;  tlie 
face  was  a  little  congested,  and  the  eyelids  pufly,  but  the  surface  gene- 
rally warm,  and  the  whole  appearances  not  such  as  to  justify  ttf 
very  great  alarm,  especially  as  at  the  time  it  was  supposed  that  onl^* 
thirty  grains  of  chloral-hydrnte  had  been  given,  the  mistake  beiog 
found  out  afterwards.     Tlie  patient  gradually  recovered  from  the  effccH 
of  the  overdose,  and  it  is  very  remarkable  that  he  always  continued 
to  attribute  to  this  happy  accident  (as  it  might  l»e  called,  speaking  of 
the  result  only)  a  comparative  immunity  afterwards  from  the  angina- 
like symptoms.    Tlie  irregularity  of  the  pulse  recurred  after  the  efectl 
of  the  ovenlosc  of  chloral  hiul  |)assed  off,  but  under  repeat<*d  doses  rf 
from  thirty  to  sixty  grains  he  became  much  better  in  all  respects, tixi 
a  course  of  iodide  of  potassium,  with  careful  hygienic  managemesrti 
accomplished  what,  so  far  as  the  more  immediately  urgent  Bynij-T  '^^^ 
are  concerned,  may  almost  be  called  a  temporary  cure  of  a  ven'  I'triJ* 
ous  condition.     This  man  is  now  performing  regidated  duties  «<  * 
railway  servant,  and  is  still  occasionally  taking  liydnite  of  chl"r*l 
though  warned  not  to  allow  it  to  become  a  regular  habit     It  is  clf-^^- 
therefore,  that  in  some  cases,  at  least,  of  angina  pectoris  chloral-hv'iruw 
might  probably  with  advantage  replace  opium  in  the  treatment,  m^^ 
that  irregularity  of  the  heart's  action  does  not  always  prove  a  cuntff' 
indication  to  its  use. 
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Inhalations  of  chloroform  have  been  proposed,  and  in  some  cases 
employed,  for  the  relief  of  painful  an;^'ina ;  but,  from  the  supposed 
trndoncy  of  deep  chloi-ol'onn-auifstliesiu  to  imrnlyRe  the  I»enrt,  this 
remedy  has  never  been  warmly  siijiported  or  largely  employed  by 
physicians  in  such  ca-ses.  The  inhalation  of  ethev  seems  )>referahle 
as  attended  with  less  risk ;  and  chloroform,  if  given  at  all,  should  be 
in  doses  short  of  complete  anii-sthesia,  whether  by  inhalation  or  by 
the  mouth. 

Of  all  tbe  more  modern  additions,  however,  to  the  resources  of  the 
physician  in  the  angina-paroxysm,  the  most  important  by  far  appears 
to  ini  tbe  employment  by  inhalation  of  nitrite  of  amyl,  as  fii-st  re- 
commended by  Dr.   li,  W.  Kiohardson,  and  successfully  carried  out 
on  a  basis  of  careful  clinical  and  eNjierimental  observation  in  angina 
hj  Dr.  Lauder  Bninton.     We  l»ave  ah-eady  indicated  in  this  article 
■H  natnre  of  the  scientific  evidence  on  which  this  therapeutic  sug- 
Uption  rests,  and  have  now  only  to  c<»usi(ler  the  details  of  purely 
finical  experience  in  relation  to  this  remedy,  and  the  ipuilitications 
and  cautions  re<:iuired  in  its  employment.     On  this  subject  our  know- 
ledge is  still  very  incomplete,  but  it  is  none  the  less  necessary  to 
place  on  record  here  whatever  can  be  said  to  be  well  established  as  a 
gnide  to  tlie  practitioner. 

My  own  experience,  I  may  remark  in  passing,  is  certainly  favour- 
able to  the  use  of  this  remedy,  not  only  in  positive  angina  pectoris, 
hut  also  in  many  cases  of  cardiac  asthma,  and  even  of  tnie  spas- 
luodic  asthma  without  cardiac  complication.  In  the  very  few  cases 
of  tyyiical  angina  in  whicli  I  have  prescribed  it,  I  have  had  dis- 
testimony  as  to  the  relief  afforded,  although  my  opportunities 
oee  obsen'ation  of  the  actual  paroxysms  have  not  been  such  as 
enable  me  to  add  anything  of  real  value  to  the  statements  of  other 
r\'ers.  Looking  to  the  practical  aspects  of  the  (picstiou,  there  is 
bly  no  single  observation  hitherto  made  which,  as  a  simi)ly 
al  narrutive,  can  rank  beside  the  history  of  his  own  case  by  Dr. 
Herries  Gladden  of  Torquay.*  We  sliall  therefore  give  here 
'^  of  this  remarkable  personal  experience. 
Icn  seems  to  have  suflere*!  from  a  temporary  break-down 
iieuith  at  24  years  of  age,  "  with  obscure  heart-symptoms,  and 
ned  lung  mischief"  Uis  father  had  died  shortly  before  from 
pectoris — "  the  organic  cause  in  his  case  being  atheromatous 
ction  of  the  coronary  arteries."  In  the  winter  of  18o9,  at  about 
ears  of  age,  Dr.  Williams  detected  slight  mitral  incompetency. 
Spring  of  1S71.  Dr.  Madden  records  that  he  suffered  from  an 
f  bronchitis,  with  great  nervoiis  prostmtion,  but  recovered  in 
mn,  and  was  able  to  perform  all  his  usual  duties  during  the  next 
er  and  spring,  in  the  midst  of  "  a  good  deal  of  professional  anxiety 
much  painful  wony  of  a  different  nature."  On  July  the  Sth, 
(at  57  years  of  ape),  be  had  his  first  attack  of  angina,  wirich 
«cuned  *■  suddenly,  without  the  slightest  waming,"  and  was  churac- 
^  TLe  rruclitionor,  vol  is.  1872,  p.  881. 
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terised  by  "pain  extending  across  the  front  of  the  chest*  along  tl 
ijisitlo  of  the  left  aim,  and  across  the  chiu."  lu  about  tcu  Jay* 
frequent  recurreuue  and  increased  severity  of  the  attacks  coi 
him  to  desist  from  all  professional  duty.  Notwithstiinding  the 
so  obtained,  the  attacks,  after  a  few  days'  interval,  eoutimied  to  inci 
in  violunce,  lasting,  for  tiie  most  part,  for  a  quarter  of  an  hour 
twenty  uuiiutes,  and  recurring  frequently  at  intervals  of  about  tluw 
hours.  "  Various  remedies  were  tried,  but  witli  little  or  uo  bcadiL 
Hypodermic  mui-phia  was  the  most  useful,  but  it  was  inipossiltic  Id 
eniphjy  it  often  enough  without  producing  dangerous  narct>sis."  At 
tills  period  Uv.  Madden  was  led,  after  considerable  hesitation,  to  give 
a  trial  to  the  nitrite  of  amyl,  which  he  had  previously  supposed  to  be 
suitable  only  for  those  cases  in  which  the  face  was  pallid  during  liw 
paroxysm.  "  As  mine  was  flushed,"  he  writes,  "  I  dismissed  from  my 
mind  all  thoughts  of  trying  it,  and  paid  the  penalty  of  hasty  conclu- 
sions in  the  shape  of  a  huge  amount  of  acute  sulVering."  The  rcsull 
of  Uie  first  trial  of  five  drops,  inhaled  during  a  severe  attack  in  Uk 
night,  "was  truly  wonderful.  The  spasm  was,  as  it  were,  strangiwl4 
its  birth.  It  certainly  did  not  last  imj  miimtes,  instead  of  the  uM 
weary  twenty.  And  so  it  continued.  The  frequency  of  the  jiaroxysi 
was  not  diminished  for  some  time  ;  but  then  they  were  mere  l«ig;itelJ< 
as  compared  with  their  jiredecessors.  Under  these  improved  circui 
stauceSj  strength  gradually  returned  ;  the  attacks  became  IcitsiiuJ  1* 
frequent,  and  linally  ceased.  At  tlie  time  of  writing  these  liac« 
(October  11,  1872)  I  have  not  had  an  attack  for  five  weeks,  and  huff 
resumed  my  orditiary  duties,  of  coiurse  with  care,'*  It  is  most 
factory  to  be  able  to  add,  from  a  private  letter  with  which  the  antl 
has  been  favoured,  from  Dr.  Mndilen,  that  his  confidence  in  the 
continues  unabated,  but  that  at  thus  date  (August  1875)  he  hiu 
required  to  use  it  fur  a  considemble  time. 

As  regards  the  more  obvious  eflects  of  the  inlialatiou  of  nitrite 
amyl.  Dr.  Madden  recoi-ds  that  "  the  first  eifect  was  often  bnmcl 
irritation,  causing  cough ;  then  quiekened  circulation ;  tlieu  a 
of  great  fulness  in  the  temples,  and  burning  of  the  ears ;  then  a  Wol< 
commotion  in  the  chest,  tumultuous  action  of  the  heart,  and  ^^\ 
respiration.     The  angina  pain  died  out  first  in  the  chest,  next  in 
left  upper  arm,  and  hist  of  all   in  the  wrist,  where  it  was  usuallj 
extremely  severe.  .  .  .  When  tlie  pain  had  ceased  there  was  geuc»ljj 
for  some  time  a  strong  involuntary  tendency  to  suspeu&ion  of  bi 
ing,  each  prolonged  pause  being  followed  by  a  very  deep  iuspir&tic 
Tiiere  was  not  at  any  time  the  slightest  conftision  of   tli 
disturbance  of  vision,  but  occasionally  slight  aiul  transient  ^ 
The  physical  signs  in  Dr.  Madden's  ctise  seem  to  have  vanrd  M*u*ejJ 
what,  and  latterly  had  more  the  characters  of  aortic  than  of 
disease.     The  description  of  the  pecidiar  subjective  «eiisnti<«» 
Bocted  with  the  heart-pang  in  this  case  has  been  already  quotfld 
p,  54(1,  note  1. 

It  can  be  but  rarely  that,  iu  a  disease  so  paroxysmal  and  uu( 
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Tn  its  cliaracters  as  angina  pectoris,  tlie  conditions  of  a  tljorapeutical 
ex[>eriiiieut  can  be  so  perfectly  attiiiued  as  in  tUis  case.     The  heredi- 
tary predisposition,  the  age  and  sex  of  the  patient,  the  proved  exist- 
ence of  |>ositive  caniiac  disease,  and  the  vivid  and  personal  narrative 
of  the  symptoius,  combine  in  assuring  us  tliat  the  angina  was  of  the 
most  formidable  kind,  and  till  but  typical,  if  not  indeed  absolutely 
80,  in  chaiucter.      On  the  other  hand,  the  relief  was  so  marked,  so 
strikinj^'ly  instantaneous,    and  so   frei^iently  observed   in  repeated 
paroxysms,  as  to   leave  no  doubt  uf  the   control  exercised   by   the 
remedy.      And  further,  the   ultimate  relief  amounts  to  something 
tiore  than  a  palliative  remedial  action  ;   something,  indeed,  closely 
Ipproachin^,'  the  character  of  a  cure.     Further,  as  Dr.  Madden  has 
[marked,  the  relief  is  shown  not  to  have  been  contingent  upon  the 
Lt€:rnal  evidences  of  voso-motor  distmrbance  during  the  paroxysm, 
[though  closely  associated  (as  in  Dr.  Brunton's  case)  with  thephysio- 
tgical  action  of  the  remedy  in  relaxing  arterial  tension.     It  is  to 
be  remarked,  however,  that  beyond  the  more  obvious  facts,  no  very 
»xact  observations  were  made  in  Dr.  Maddens  case  as  to  the  con- 
:tion  between  the  attacks  of  angina  and  vaso-motor  changes.   "  The 
jence  of  inten.se  pain,"  he  suys,  "  is  not  favourable  to  the  exercise 
tf  calm,  philosophic  analysis,  and  I  CiUi  only  tell  what  I  felt." 

But  althougli  this  case,  and  others  more  or  less  resembling  it 
'hich  have  been  published,  give  the  utmost  assurance  of  the  benefi- 
ial  action  of  nitrite  of  amyl  in  the  angina- paroxysm  as  a  fact  ascer- 
led  by  experience,  yet  the  moment  we  proceed  beyond  the  mere 
St,  we  find  the  question  of  the  vwdiis  operaiidi,  indications,  and 
>ntra-indications  of  the  remedy  surrounded  with  dilliculties  which 
kvc  not  as  yet  been  resolved  by  scieutitic  observation.  It  has  been 
soumionly  supposed  that  the  action  of  the  amyl-nitritc  is  purely 
tripheral,  i.e.,  on  the  vaso-motor  nerves  of  the  vessels  only,  apart 
from  the  vaso-motor  nervous  centre ;  and  that  the  relief  caitsed  in 
kogiua  is  in  direct  relation  with  the  previously  increased  vascular 
msion,  as  suggested  by  Dr.  Lauder  Brunton  in  his  first  experiment. 
'^e  had  occasion  to  point  out,  however,  when  speaking  of  that 
imarkable  case  in  its  relation  to  the  theory  of  the  angina-j>aroxysm, 
that  the  state  of  the  heart's  action  corresponding  with  the  perioil  of 
icreased  vascular  tension  on  the  one  hami,  and  with  the  relief  tlirough 
Imyl-nitrite  on  the  other,  was  dilfereut  from  what  could  be  attributeil 
vaso-motor  spasm  and  pandysis  alone ;  and  that  there  remain 
»Leaomeua  of  the  paroxysm  which  can  be  explained,  in  all  proba- 
)ility,  only  through  the  innervation  of  the  heart  itself.  A  like 
lifficulty  still  surrounds  the  explanation  of  the  physiological  and 
herapeutic  action  of  the  nitrite  of  amyL  Though  unquestionably  pro- 
lucing  some  of  its  well-known  eflects  tlirough  vaso-motor  paralysis, 
we  are  not  quite  able  to  atKrm  with  confidence  that  its  action  is 
turely  peripheral,  or  even  that  it  is  quite  uniform  iu  all  cases  of 
ngina.  Thus  in  Dr.  Maddens  case  it  seems  to  have  produced,  as  a 
irimary  result,  "quickened   circulation,  tumxdtuous  action  of   the 
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heart,  and  quick  respiration."     This  is,  in  fact,  the  usual  effect 
amyl-aitrite  on  healthy   persons,    in  whom  the  pulse-rate  may 
raised  in   a  few  seconds  from   a  normal   state  of  about  70  to  11 
or  140  pulsations  in  the  minute;  the  flushing  of  tbe  face,  and  tli 
other  distinctly  vaso-inotor  effects  following  the  rise  in  the  pulse-raW 
In  Dr.  llrtinton's  case,  on   the  other  hand,  the  pulse  became  ftlowt 
wli^n  the  spasm  was  beinti;  relieved.     In  a  case  published  by 
Ilaildon,  which,  Ihouj^h  ratlier  imperfectly  rejwrted,  apj tears  to  hav< 
been  one  of  aortic  incompetency  with  angina-like  pain,  the  pulse  wi 
jerking,  and  SO  per  minute  at  the  commencement  of  the  inhalati^i 
and  after  only  three  drops  were  inhaled  "the  pulse  lost  its  jerkii 
character  and  became  gradually  slower/'  but  the  face  did  not  l>ecof 
flushed,  and  the  pain  was  not  relieved.     In   the  course   of  a  minni 
"  the  pulse  beat  so  slowly  that  I  thonj;ht  the  heart  would  slop  al( 
gether ;  while  the  patient  raised  himself  on  his  elbow,  and  with  a 
face  moved  bis  head  about,  as  if  for  breath.     At  the  same  time 
seemed  confused,  and  did  not  answer  (pieationsv"^     Under  brandy  n\ 
free  ventiluli'in  the  pulse  recovered  its   former  character  and 
quency,  and  the  patient  fell  asleep  in  half  an  hour.     In  annth* 
which  proved  on  post-mortem  examination  to  be  one  of  aueurii 
the  first  part  of  the  aorta,  pressing  on  the  ri*»ht  ventricle  imd  pi 
monary  artery,  and  with  universal  adhesion  of  tlje  pericartlium,  besi 
a  degi-eeof  compression  of  t!ie  left  phrenic  nen'e  by  a  diseased  bi 
chial  gland,  the  paroxysms  of  coughing,  which  were  among  the  mo 
apparently  dangerous  8ym]itonis  in  the  case,  were  greatly  aggmvutijdj 
on  one  occasion  by  the  inhalation  of  five  drops  of  aniyl-nitrite.  amli] 
critical  state  of  apncea  was  induced.     It  is  obvious  that  neither 
these  case-s  was  one  of  typical  angina,  and  it  is  quite  possible  tiiiij 
the  phenomena  may  have  been  only  accidentally  conneete<l  with  lh« 
inhalation  ;  but  Sander  has   re<;orded  two  east's,  and  8a!nels(thn  '.'iie 
case,-  in  which  alarming  symptoms  of  collapse  followed  closely  on 
the  inhalation  of  amyl-nitrite.     In  the  latter  ctise  there  was  not  even 
a  suspicion  of  internal  disease,  the  inhalation  being   done  expert- 
mentally,  witii  a  view  to  test  its  effects   upon  spasmodic  closure  of 
the   eyelids  in    an   anaemic   young   woman.      The    usual   Ihishing 
occurred,  but  was  in  an  instant  "replaced  by  a  deadly  pidlor;  ilw 
pulse  became  thread-like  and  slow,  the  skin  cold  and  clarornT.  w* 
spiration  difficult,  and  gasping ;  consciousness  was  retained."    T\0^ 
symptoms  recurred  again  and  again  at  intervals  for  an  hour,  andewi 
up  to  next  day  the  patient  complained  of  feeling  very  oold    I*** 
stated  tiiat  she  was  menstruating  at  the  time,  and  tliat  on  subsei^nw** 
occasions  she  inhaled  the  nitrite  without  any  such  alarming  inei<lcO^ 
It  is  quite  possible  that  tbe  effects  of  fright,  or  agitation,  or  fionifi 
other  accidental  disturbing  cause,  may  in  these  cases  have  coniplic**** 
the  action  of  the  amyl-aitrite;  but  still  they  form  a  waniiai:.  ^oi 
only  that  dangerous  results  may  in  certain  circumstances  follow  iw 

*  Edin.  Med.  Jonninl,  Jnly  1870,  p.  46. 

'  LoDilou  MeUical  Keeord,  March  17, 1875.  p.  108  ;  imd  Ang.  I«»  1876.  p.  tfJ^ 
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inhalation,  but  that  the  theory  which  regards  its  action  as  purely 
vaso-motor,  and  still  more  that  which  considers  the  vaso-motor 
nervous  centres,  and  the  brain  and  spinal  cord  generally  as  not 
within  the  range  of  its  direct  influence,  must  be  held  in  the  mean- 
time as  subject  to  reservations  to  be  afterwards  ascertained  by 
experience. 

Glenerally  speaking,  the  administration  of  nitrite  of  amyl  in  angina 
has  been  found  to  be  free  from  danger,  when  used  in  doses  of  from  two 
or  three  up  to  ten  minims  on  a  cloth  or  handkerchief,  abundant  access 
of  air  being  allowed  at  the  same  time.  The  first  effects  of  the  remedy 
in  healthy  persons  are,  as  stated  above,  increased  frequency  of  the 
cardiac  pulsations,  with  a  feeling  of  palpitation,  and  throbbing  of  the 
carotids,  followed  in  the  course  of  thirty  to  forty  seconds  after  the 
commencement  of  the  inhalation  by  flushing  of  the  face,  warmth  of 
the  head,  face,  and  neck,  with  perspiration;  the  latter  symptoms 
being  often  general.  Breathlessness  and  disposition  to  cough,  giddi- 
ness, headache,  slight  indistinctness  of  vision,  lassitude,  and  a  feeling  of 
intoxication,  are  among  the  variable  after-effects.  The  actual  ther- 
mometric  temperature  of  the  body  does  not  appear  to  be  much,  if  at 
all,  affected ;  and  consciousness  is  always  preserved.^  When  given  in 
angina  the  effects  ai-e  similar,  with  the  exception  of  the  discre- 
pancy formerly  alluded  to  as  regards  the  cardiac  pulsjitions.  The 
flushing  of  the  face  must  be  fully  developed,  in  severe  attacks  of 
angina,  before  any  relief  is  to  be  obtained ;  but  in  minor  attacks  the 
pain  and  sense  of  constriction  give  way  before  a  very  few  drops ; 
almost  immediately  on  the  first  inhalations,  or  even  after  merely 
applying  a  bottle  containing  a  little  of  the  remedy  to  one  nostril. 
Three  to  ^ve  drops  on  a  small  piece  of  lint,  or  on  a  handkerchief, 
may  be  said  to  be  an  ordinary,  or  experimental  dose,  as  a  commence- 
ment. When  the  patient  has  become  thoroughly  familiar  with  the 
effects  of  the  remedy  he  may,  if  intelligent  and  conscientious,  be 
entrusted  with  a  quantity  sufficient  for  ordinary  use  at  his  own  dis- 
cretion. One  patient  mentioned  by  Dr.  Jones  *  had  used  about  thirty 
ounces  in  six  months  ;  but  the  large  quantity  was  accounted  for  by 
his  belief  that  the  remedy  when  kept  in  the  pocket  in  a  small  stop- 
pered bottle,  became  "  flat,"  and  required  to  be  renewed.  Dr.  Jones 
believes  that  he  was  right  in  this  impression.  This  patient  discarded 
the  lint,  and  always  inhaled  directly  from  the  bottle,  which  he  always 
carried  about  with  him,  containing  about  half  a  teaspoonful  of  the 
remedy.    "  One  night  his  father  found  him  sound  asleep,  with  his 

*  Compare  Goodhart,  Practitioner,  toL  vi.  1871,  p.  12;  and  Talfonrd  Jones,  ibid. 
Tol.  viiL  1872,  p.  213.  Dr.  Wood  (Amcr.  Journal  of  the  Med.  Sciences,  new  series, 
ToL  Ixi.  1871,  p.  422)  foand  that  by  poisonous  doses  in  animals  temperature  was 
lowered  "to  a  degree  which  is  almost  unheard  of  in  the  history  of  drugs."  He  also 
found  that  this  anostance  has  "the  curious  chemical  property  of  checking  oxidation." 
It  prerents  the  change  of  venous  into  arterial  blood,  produces  gradual  paresis,  depresses 
tho  action  of  the  heart,  and  yet  fails  to  affect  consciousness  and  sensibility  almost  to  the 
Tery  laat.     Some  of  these  results  appear  to  require  confirmation. 

*  the  Practitioner,  vol  viii.  p.  219. 
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Imnd  liiinging  over  the  lied,  and  the  bottle  held  firnily  in  its  gras[ 
Ho  dL'uluriiil  that  "  lie  would  nut  be  witliout  *  Iiia  bottle  of  drops'  for; 
huiuhvd  pomiUs/'     This  was  a  most  remarkable  case  of  relief. 
wluit  seeius  to  have  been  aortic  regurj^ilation,  in  a  man  of  t\venty-oi 
years  of  ajje.     It  shows,  however,  that  this  remedy,  like  all  othera 
the  same  class,  i.s  liahU^  to  abuse. 

The  reiuaiiuijj^  remedies  of  the  angina-paroxysm  are  pi*obaltly 
small  account  in  comparison  with  those  already  mentioneii;  but  it 
desirable  to  add  a  few  words  with  resjxjct  to  some  of  them.    N< 
withstanding  the  opinion  of  Heberden,  blood-lotting  has  been  recoi 
nuuideii.  and  in  some  cases,  perhaps,  successfully  practised  ;  the 
beiiij,'  probably  those  in  whicli  evident  si^s  of  carUiuc  venous  uot 
geslion  existed.     In  Dr.  Krunton's  case  small  blood-lotting,  of  u  h\ 
ounces   only,  appeuretl  to  give   relief.      Dry  cupping  between  tj 
shoulders  is  a  more  reaHona})le,  or,  at  all  events,  less  spoliative  metlu 
of  unloading  the  heart,  and  might  in  some  cases  eo-opcrate  atlvon- 
ta^'t^ovisly  with  the  use  of  warm  stimulation  of  the  surface  as  aboi 
reconiiuended.     I-Jiennec  first  sugjj^estod  the  transmission  of   a 
netic  current  throu;^h  the  chest;  but  this  suggestion  may  be  said  to  hai 
hud  no  practical  result,  and  the  lii-st  appai'cntly  elfective  use  of  «K 
tricul  or  galvanic  currents  in  angina  pectoris  is  due  to  Ducheiin& 
Boulogne,*  wlio  professes  not  only  to    have  relieved,   but  to  bavi 
cured  a  typical  case  of  severe  angina  of  (ive  montlis'  dunitiou.  in 
currier,  aged  fifty.  "  of  a  stout  build  ami  sangtiino  tempeniment,  ralli«f| 
hit,  and  with  a  short  neck,"  by  tLoatnient  for  a  fiu'tnight  only  with  a 
strcing  faiadic  current  passed  through  the  skin  of  the  nipple  and  uji(ter 
region  of  the  sternum.      Tlie  description  of  the  case  is  extremely 
strikmg,  but  its  phenomena  being  purely  subjective,  there  is  notan/J 
absolute  guurauli'u  for  its  being  more  than  a  severe  case  of  inlercoswl 
neunilgia,  in  which  the  extremely  violent  action  of  llie '*  inducliun- 
aj)panitus  graduated  to  maximum  intensity,  and  working  with  very, 
rapid   intermissions/'    produce*!   tlie  effect  of  a  strong  and  suJilBa 
counter- irritation.      <-)n   any    other  supposition,   indeed,  tliD  result* 
are  almost  too  wonderful  for  belief.     Tlie  first  shock  produced  excru- 
ciating pain,  so  thiit  the  patient  uttered  a  loud  shriek^nud  tlie  ounfint 
had  to  be  arrested.      This  artificial  pain,  however,  complet^ily  au*! 
immediately  removed  the  angina  pain,  as  well  as  the  sensiUious  ^^ 
numbness  and  formication  which  accompanied  it ;  and  **  the  p^iticnt 
felt  at  oncG  in  his  normal  condition."     Succeeding  paroxysm:}  'f'^ 
similarly  arrested,  and  in  a  fortnight  the  patient  was  able  to  n«»U"* 
his  employment.    Another  case,  communicated  by  Amu  to  DucheiiD*'. 
is  specially  citetl  hy  Trousseau  (wlio  recoi-ds  botli  cases  in  great lictaill 
as  "  giving  more  value  to  the  preceiiing  considerations  ;"  but  tids  w^^ 
probably  not  be  the  judgment  of  the  reader  of  the  preceding  pay^ 


*  Db  Itlfvtriaation  loealiitoD  rtde  son  npplirution  li  la  patholo^  ot  ^  '  *  '*'■ 
fti^^  edit.  Paris,  1872,  n.   808.     Soo  also  note  Sar  rinflucnco  \hiv•^ 
oiUtioa  ^loctro-cutnueo  (latia  L'HUgiuc  de  [witriuc,  JJulUiin  Ut  Tkintpcu 
coir.pnr«  note  un  next  page. 
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■when  he  learns  that  the  subject  of  Aran's  therapeutical  experiment 
was  a  woman  of  thirty-two,  who  had  been  extremely  hysterical,  if 
not  cataleptic,  from  intense  grief,  and  had  been  for  a  long  time  a  prey 
to  a  multitude  of  nervous  dworders,  the  result  of  violently  disturbing 
emotions.^  Eulenburg  has  employed  "the  constant  current,  up  to  a 
strength  represented  by  thirty  elements  of  Siemen's  battery,  applying 
the  positive  pole  with  a  large  surface  for  contact  to  the  sternum,  and 
the  negative  to  the  side  of  the  lower  cervical  vertebrse ;  the  successes 
which  he  claims,  however,  are  rather  equivocal,  and  it  may  be  inferred 
from  the  method  of  his  reasoning  that  he  only  employed  the  remedy 
in  cases  regarded  as  of  vaso-motor  origin.^  I  am  not  aware  of  any 
case  in  which  angina  pectoris  of  obviously  organic  origin  has  been, 
even  temporarily,  relieved  by  any  form  of  electrical  or  galvanic  appli- 
cation ;  but  possibly  further  trials  may  still  be  desirable.  Digitalis, 
aconite,  and  veratrum,  have  all  proved  either  useless  or  injurious. 

The  treaiTfient  of  the  inter-paroxysmal  state  in  angina  pectoris 
depends  essentially  on  the  careful  application  to  the  individual  case 
of  all  the  practical  suggestions  arising  from  a  very  complete  diagnosis, 
and  from  a  consideration  of  the  causes  which  have  been  observed  or 
supposed  to  be  chiefly  at  work  in  predisposing  to,  or  in  actually  bring- 
ing on,  the  paroxysms.  Generally  speaking,  tranquillity,  both  of  body 
and  mind;  especially  the  suspension  of  all  occupations,  or  even 
amusements,  that  tend  to  overstrain  the  heart,  or  hurry  the  breathing ; 
very  moderate  daily  exercise  on  level  ground,  and  only  to  such  an 
extent  as  is  requisite  for  preserving  the  bodily  tone,  or  for  good  diges- 
tion ;  the  avoidance  of  all  manner  of  food  tending  to  flatulence,  and 
the  regular,  but  strictly  moderate  evacuation  of  the  bowels,  either 
spontaneously  or  by  the  mildest  laxatives,  are  measures  of  hygiene 
so  obviously  suggested  by  simple  prudence  as  hardly  to  require  more 
than  a  passing  allusion.  It  is  not  by  any  means  certainly  ascertained 
whether  the  subjects  of  angina  ought  to  use  alcoholic  stimulants  in 
any  measure  JiahUually^  or  to  reserve  them  for  the  critical  period  of 
the  attack.  I  incline  to  the  latter  opinion.  Venereal  excitement  is 
probably  in  all  cases  an  unfavourable  influence.    The  use  of  tobacco 

'  It  is,  perhaps,  worthy  of  remark,  that  the  experience  of  t^'elre  years  after  liis  first 
acqaaintance  with  the  facta  of  Ducheuiio's  and  Aran's  cases  had  not  enabled  Trousseau 
to  add  anything  of  a  more  personal  kind  to  his  long  citation  from  Duchenne's  narrative, 
first  published  in  1853.  See  the  2nd  edition  of  Trousseau's  "  Cliiiif^ue  do  I'Hotel 
Dieu  '  (vol.  it  pp.  463-7),  published  in  1865,  not  long  before  his  death.  Ducheiino 
himself,  in  the  3ra  edition  of  his  well-known  work  (referred  to  above)  published  i)i 
1872,  and  called  in  the  preface  *'prcsquoun  noareau  livre,*' gives  only  one  new  case, 
with  scanty  and  unsatisfactory  details,  in  which,  moreover,  after  partial  amelioration  " 
under  the  method  of  electro-cutaneous  excitation  previously  described,  the  patient  died 
vuddenly  when  entering  M.  Duchenno's  consulting-room.  Ho  refers,  however,  to  u 
case  of  cure  by  M.  Boullet,  and  to  "several  cases  of  cure"  communicated  to  the  Aca- 
demy of  Sciences,  in  February  1869,  by  M.  Ed.  Becquerel.  These  last  I  have  not  been  ahlo 
to  discover.  M.  Becquerel  simply  reports  M.  BouUet's  case  without  commentary,  and 
with  such  brevity  and  want  of  essential  details  as  to  deprive  it  of  all  real  cliuical  vahie. 
Evidently  there  is  great  inexactitude  here,  aa  weU  as  a  plentiful  lock  "  of  trustworthy 
facta. 

>  Med.  Times  and  Gazette,  May  7,  1870,  p.  490. 
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in  great  excess  has  been  specially  investiti;ated  as  a  cause  of  angina 
by  M.  Beau;^  but  although  I  have  frequently  observed  palpitation 
and  intermission  uf  the  Ijeart's  action  in  smokers,  it  has  not  occiirwd 
to  me   to  observe  true  angina  pectoris  tlius  produced.      It  will  be 
obviously   ri;^dit,  Imwever,  to  iTiscounteiiiince  any  indulgence  of  this 
kind  which  is  even  doubtful  as  to  its  eft'ects  upon  tlie  lie;irt's  action 
Beyond  these  sinijile  iiieiisui*es  of  precaution,  the  trentinent  roust  vanr 
according  to  the  circumstances  observed  in  each  case,  and  it  may  even 
be  said  that  there  arc.  cases  in  which  no  clear  indication  existsS  for  any 
treatment  beyond  that  of  the  paroxysm.     But  if  it  be  discovered  that 
gout,  or  congestion  of  the  liver  or  lungs,  or  well-marked  dysj^eptic 
symptonxs,  or  renal  deranj^ement,  has  concurre<l  with,  or  altem      I 
with,  the  paroxysms,  or  even  that  any  of  these  disorders  has  h 
marked  feature   of   the  case,    without   any   obvious  relation  to  iht* 
anj^dna,  it  may  be  found  tluit  in  uudertaking  the  treatoient  of  theH^j 
apparently  intercurrent  disorders  the  cure  or  alleviation  of  the  jjar- 
oxysnis  may  follow  in  due  course.     It  is  said,  indeed,  by  some  that 
gouty  angina  is  peculiarly  amenable  to  trejitment,  and  therefore  less 
formidable  in  it«  pmgiiosis  than  other  kinds;  and  altliough  this  is  pro* 
bably  only  an  imperfect  statement  of  the  fact  that  cures  of  angina*-] 
like  symptoms   are   sometimes   obtained  by  remedies  in  thie  goulf 
habit,^  yet  as  a  practical  question  of  duty  there  can  l)e  no  doubt  tlttft 
we  are  bouml  to  treat  the  constitutional  disease,  as  the  best  means 
known  of  iulluencing  the  local  symptoms.     It  will  therefore  Inex- 
pedient to  use  allposiible  means  for  eradicating,  or  at  least  diminish-i 
ing,  the  gouty  predisposition,  in  cases  of  angina  so  characterised,  hyj 
careful  regulation  of  tlie  diet  and  the  use  of  anti-aribritic  remedies] 
such  as  the  carbonates  of  poUish  and  lithia,  or  even  in  some  caseaj 
small  doses  of  colchicum ;   though  it  is   verj'  doubtful    how  far  %\ 
well-nmrked  attack  of  gout  in  the  foot  ought  to  be  checked,  either  by 
colchicum  or  any  other  disturbing  remedy,  in  those  who  have  hi 
angina  and  oihv.r  internal  manifestations  of  the  disease.     A  lioliilul 
at  Carlsbad,   Vichy,  or  Tciplitz,  or,  according  to  the  fashion  of  h 
century,  at  Bath,  may  help  to  dispose  of  the  remains  of  gout  wbcJ 
its   regular   form   threatens   to   pass   into   irregular   nianifestatioi 
Fothergill  and  othera  have  afHrmed  the  cure  of  angina  pectoria  a 
this  way.^     If  the  urine  shows   persistently,  or  even  frecjuently. 


'  T>e  rinfluoiu'c  ilu  Uliai^  k  fnmer  siir  la  prchiurtion  de  I'angino  de  poitnn«. — OmttttB- 
des  H6}ntaux,  IStJ'J. 

'  Oa  tlie  other  hand»  a  large  proportion  of  the  fatal  caaca  of  angina  pMtoru  has  bcaa« 
AS  already  shown,  oonnect^xl  with  gout,  and  between  theao  two  opptHite  &id««  of  iht 
question  it  is  not  easy  to  liud  a  secure  baais  for  tho  alleged  relatively  Cavourable  progiWMa 
offfouty  angina. 

'^The  caae  here  specially  n-'FiTred  to  was  mentioned.liy  Fothcrifill  in  1773,  incident 
in  ftpaper  on  angina  pectoris,  as  *'  the  first  ca«e  appnrt'ntly  of  tliis  natiir.- «'-  ••  -■-■'- 
mc,  above  twenty  years  af{0. "   He  adds,  *' the  person  is  now,  or  Ulfly  \'  t 

food  health  ...  He  was  ut  tlinttinic  about  thirty  years  of  ngc,  and  th'-  ,  'ti 

have  crcr  wen  alfected  with  this  disorder."  Tho  syniplomsare  fairly  dewmi> 
sidtiriug  the  early  date,  and  U>iig  interval  Uetwocu  thoir  oi-ourrenci*  and  the  ptihl 
but  can  scarcely  be  looked  npou  as  thoroughly  characteristic.     He  **  went  to 


^^  ANGINA  PEOTORIS  AND  SUDDEN  DBATU.  897 

lendency  to  deposit  lithic  ncul  crystals,  the  treatment  will  of  courso 
he  guided  by  this  iiidiaitioii :  and  if  iicid  dyspepsia  is  present,  it  will 
be  ueccssary  to  use  remedies  at  once  antacid  and  tonic.     If,  on  the 
other  hand,  the  nenralgic  element  is  hitrhly  pronounced,  more  espe- 
cially if  it  is  hereditary',    or  hits  lit-en  rnunifcsted  in  the  individunl 
patient  in  other  forms,  tho  an<j;iua  pectoris  beuig  presumably  a  mere 
form  of  a  more  extended  constitutional  neurosis ;   we  may  probably 
look  in  siich  cases  for  relief  to  nervine  tonics,  but  especially  to  ii'ou, 
strycknine,  and  arsenic.     I  have  seen  in  one  or  two  cases  very  decided 
goo*I  results  from  the  last  of  these  remedies,  given  in  the  form  of 
tJie  onlinar}'  Fowler's  Solution,  T\v.  for  a  dose,  two  or  tkree   times  a 
day  over  a  considerable  period ;  an«l  I  can  to  this  extent  suppoit  the 
Btatements  of  Dr.  Anstie,  who  in  this  country  has  chiefly  advocated 
tlic  use  of  arsenic  in  angina  pectoris,  and  wlio  refers  to  a  case  pub- 
lishf^d  by  Pliilipp,^  as  haviujjj  first  strongly  directed  his  att*intion  to 
til''  subject,     Anstie  begins  "U'ith  three  minims,  and  increases  the  doso 
:ally,  if  well  tolerated,  up  to  eight  or  ten  minims  three  times  a 
_.  .\  ,  he  has  found,  however,  that  some  neurotic  patients  cannot  tole- 
rate arsenic  from  the  irritability  of  their  alimentary  caniil,  and  in  such 
Wises  it  umst  be  discontinued,  or  perhaps  some  other  form  of  adminis- 
tnition  might  be  devised.     Aastie  gives  seveml  strilcing  cases,  in  one 
t>f  wliich.  at  least,  there  had  been  a  few  slight  attacks  of  gout,  and 
a  few  email  calculi ;    another  was  that  of  a  woman,  nged  forty-six, 
who  was  still  menstruatiiig,    though  irreji^ularly,   and  who  certainly 
seems  to  have  had  extremely  severe  s^Tuptoms  of  the  order  of  angina; 
ahe  was  cured  by  a  six  months'  course  of  arsenic  in  doses  gradually 
mounting    to    21   minims  daily ;    after    eight    weeks    the    pntient 
abandoned  the  remedy,  supposing  herself  cured,  but  hat]  to  recur  to  it 
m  experiencing  a  renewal  of  her  sufferings,  which  again  yielded  to 
jprecisely   similar   treatment'     Arsenic   is   specially   adapted   ftit 
*c  cases,  and  often  exercises  a  favourable   influence  over  the 
etion  of  hwmatosis ;  but  in  cases  where  anaemia  is  well-marked  it 
may   be   combined  with    iron,  or  tho  ,  latter   may   be  given  witli 

HTiFnl  racrcadro  hamiis  «nd  ocquirei)  hb  usnal  health.     This  is  tho  only  ioBtance  that 

kw  oecorred  to  mo,"  writes  Fothcrgill,  "  of  a  nirf'f  t  ivcovery  from  this  obscure,  and  too 

often  fatal  malwly."     Wr  have  nti'a  that  HeWdcn'a  exnerience  Also  jieldod  only  onn 

f%9f  of  flpjriimntly  perfect  recover)'.  In  oue  other  uaho,  witu  distinot  gouty  complications, 

r  il>ed  Hath  watom,  with  (pwd  result**  as  r<^rd»  the  ((out,  but  with  no 

■•n  the  angina.     In  anotlier  case  the  Buxton  water  appeared  to  be  of 

kui }-/(•••>  '^>  •  >■  i-'.     FotbergiJl  seems  to  have  been  strongly  impressed  with  the  necessity 

If  ivdoctn);  exaberant  fatty  deposition  in  anginu  pectoris,  and  for  thui  pnrpoM  recom- 

iDcndcil  vpip^We  diet ;  thuugh  nodi<l  not  anti(.-t|ifttc  iu  any  rvapect  Ul«r  observations  aa 

r  .  '-.^tiou  of  sudden  death  with  fatly  degeneration  of  the  fibre  of  the  heart  itself. 

!   OlntfTvations  and  Inquiries,  vol.   v.,  1776,  p.   223,  "Cose  of  on  Angina 

th  Kemarka  ; "  and  p.  252  of  **  Korthor  Account  of  the  Angina  Pectoris,  by 

I,  Sl.a,  F.R.S." 

■    I  r   Klin.  Wodienarhrift,  1865.       See,   however,  Ofthon  (wi   tw;»rrt)  Archives 

'..  i      .i     ,  1H63 ;  and  a  mnch  oMer  case  hy  Alexander,  of  MnlifiiX,  I7i'f'  (Iliitory  of  a 

.  dna  Pectoris  cured  by  the^lutioonwuici),  Me<iit'al  ('oniTnontArie-s,  vol.  xr.,  p. 

laat  caar  has,  apparently,  had  very  little  effect  on   Knglish  prscUco,  but  la 

iiy  Deagranjics,  TrotU8eau,aad  other  contiueolal  authoriti«L 

*  .U«ti««  op^  cit.      ComiMire  pj*.  78,  1S2.4,  22C-7. 
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strychnino  (ten  minims  of  tlie  seaquicbloride  tincture  vr'iih  ^^  ^. 
strychnine  tliree  times  a  day).     l*hosplioni8  has  lately  been  recijiu- 
mended   liy  Pr,   Eroadbent,   in   doses  of  from  ^  to  -jV  ^-  ^^"^ 
daily,  but  Ims  not  as  yet  been  adequately  tested.     Zinc,  silver,  anti 
must  of  tlie  older  remedies  of  this  class,  have   l>een,  on   the  wLoU*. 
toinifl  wanting  in  true  anj»iua  pectoris,  thou;:h  sometimes  useful  in 
ppendo-iiut^^iua.     A  remarkable  experience  was  that  of   Bretonneui 
(detailed  by  Trausseati),^  who,  following  out  a  very  cnide  cheinicd 
theory  of  the   calculous  origin  of  angina,  professed  nevertheless  to 
have  stumbled  upon  the  practical  result  of  treating  cases  of  an^w 
successi'iilly  by  large  doses  of  bicarbonate  of  soda,  combined  in  cex- 
tain  ciises  with  belbubmna.      The  directions  given  are  very  compli- 
cated, b\it  the  essential  ]>art  of  the  treatment  seems  to  be  as  follows: 
The  nlkaline  treatment  is  begun  with  two  scmples  of  the  bicarbcnahi 
of  Roda,  daily,  in   dividiul    dnsea,  rising    f-nidnally  to   eight   or  t4'n 
scruples,  increasing  and  dimiuiHhing  the  dose  alternately  over  inlei- 
vals  of  ten  days,  and  then  suspending  the  treatment  for  fiftei'ii 
tM^enty  days  together;  these  various  processes  are  i*epeated  up  ti  ;: 
end  of  a  year  or  more,  after  wliich  a  ])ause  of   several  months  i* 
allowed.     At  all  stnges  of  this  lengthened  treatment,  belladonna  muj 
l>e  given  in  gradually  increasing  doses,  up  to  the  point  of  relief  to 
the  spasms,  or  until  syn»ptoms  of  incipient  poisoning  occur,  vir, 
"nnjtlcasant  dryness  of   Ihe  month,  marked   disturbance  of  vision, 
ii:,i;(tni|iiiiiied  by  a  \i'Yy  striking  dilatation  of  the  pupils."     Notwitii- 
Klandhig  tbo  great  therapeutic  reputation  of  Kretonneau,  1  have  not 
been  able  to  ksirn  that  anyone  else  in  France  has  pereonallycuc- 
ceeded  with  this  treatment,  and  even  M.  Trousseau,  his  most  distin- 
guished pujjil  iind  follower,  does  not  profess  to  do  more  than  record  his 
master's  o]iinif)ns.     The  facts  as  stated  may  therefore  probably  remaio 
among  the  curiosities  of  medical  experience;  but  as  they  have  lie** 
generally  refened  to,  it  is  necessary  to  make  brief  allusion  to  tbem  h-^ 
In  cases  of  tingina   connected  with  j)ositive  organic  disease,  i^i*- 
treatment  must  follow  the  lines  of  that  of  the  cardiac  or  va5*  ivIa: 
lesion  which  is  discovered  to  be  tbe  cause  of  the  symptoms.  It  isMi; 
doubtlul,   however,  whetlxer  in  cases  of  fatty  heart,  or  of  calcaitt'us 
and  otlier  degenerations  of  the  vessels,  there  is  any  positive  /fjx^cial 
treatment  which  can  be  recomuundcd  with  confidence.     In   c-ast-^  I'f 
aneurism,  on  the  other  hand,  the  iodide  of  potassium,  in  large  doMs  i>f 
20  to  ciO  grains  and  upwards,  will  be  ibund  of  great  value  in  checkiiij; 
all  the  painful  sensations,  and  even,  in  some  cases,  arresting  or  sus- 
jiending  the  disease;  and  the  bromide  of  potassium, or  of  ammon'nn 
may  be  given  in  some  cases  along  with  the  iodide,  as  a  jialli-. 
A  late  American  Mriter'  specially  commends  the  brrtmide  of  a 
monium,  and  gives  two  cases  in  which,  in  doses  of  15  to  20 
it  seems  to  have  averted  the  paroxysms. 


'  Op.Ht..  Kn^  Iransl.,  rob  i.  p.  610. 

'  Oi.  Itiitiid  K.  HiiitrMi,  rhilti(lrl{i|iin  Medical  mid  Sitrxica]  Rffortcr,  Mjirch  d,  IfJSyi 
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'ot€  on  ili€  Literainre  of  Avgina  Pectoris, — The  leading  authorities 
liave  been  mostly  refened  to  in  the  precetiing  pagca,  and  will  be 
found  quoted  much  more  numerousl}'  and  in  cliroiiolotijical   order  in 
the  two  greiit  French  dictionaries  mentioned   below, ^  under  the  head 
"  Angine  ile  poitrine."     I  have  not  in  tlie  text  of  this  article  referred 
to  the  letter  of  M.  Rougnon  to  M.  LoiTy,  in   1708,^  winch  1ms  been 
Bet  forth  by  M.  Jaccond  nnil  others  ns  cnnstitutinjLj.'i  clfiLin  on  thepurt 
of  France  to  priority,  or  at  leiuit  to  a  siniultuneoua  iliscovHry  of  an;^'iua 
pectoris  Avith  that  of  llebenien.      From  the  accounta  piven  of  this 
letter,  aa  I    have  l)een  aide  to   read   them,  it   is  nuinifL'st  thut   M, 
I{onjn»'^n  is  Ju  no  just  sense   of  tlic  wonls  a  rival  or  eompetitor  of 
ilehenK'n  ;  he  is,  liDwever,  proliably   entitled   to  tiio  erp(iit  nf  having 
independently  de.scribed  a  sio;^le  case  of  sudden  duath,  with  .sympt-itms 
more  or  less  resembling  lleberdeu's  anj^ana,   as  we  have  seen  that 
Morjiagni  had  done  a  century  before.     Witliout  in  the  least  degree 
desiring  to  detract  from  what  is  due  on  this  occnunt  to    Uounnou.  it 
innst  be  here  pointed   out  that  Htd>enk'n*H  position   is  entindy  dif- 
ferent.   Instead  of  describing  only  one  case,  and  reasoning  inaccunitely 
ifi  to  its  ])athology,  lleberden  founded  a  minute  and  exact  clinical 
doscriptiou  ujiou  the  observation  of  not  less  tlian  twenty  cases,  of 
which,  he  informs  us,  six  had  been  known  to  him  as  having  perished 

I  Xoiireau  Diotionnaire  deMcdccine  olile  riiimr;,qo  pmtir|iica,  tome  2'*"'»  ISfifi,  p.  fi09 

iArt.    I>y  .l»«x'OU(l|.      DictioniiftJrc  Encvclopt'diiiuo  «ii^a  Sriencwt  M^dirtilra,  tome   &'«"• 

26W,  p.  rt5  (Art.  by  Purrot).     Coiiatilt  also  the   Uiblioijnipliy  in  ForWi's,  (.!yclopa-<iin  ot 

Fkactical  ilotlicine,  toI.  iv.  ;  tbo  c^say  of  Wichniaun»  uebcr  niiKina  pocturis  uud  polypus 

eordU  (Idcin  xur  Uia;;rnoHtio,  vol.  ii.  ISO]);  Brenk  (Dutia  stuDocardia ;  w^lgio  patulup>-<i- 

ctinu-o,  ModniA,  181U) ;  Besportes  (Traitc  ik*  raiif^ue  <lc  poilriue,  ParU,  1811)  ;  /t^t^-c1li• 

Belli  (Suir  un^iim  del  {H>tto  c  miUc  mortc  repcntine,  Tadova,  1814);  Jurino  (Menioiresur 

I'tntfiu*  df  iHiiLiino,   I'aris  ot  OrinVo,  1816);  I^artigue  (Dc  I'angino  do  poitrinc,  I'nrifi, 

IMS)  ;    l.iiRtu*nn  (Intorijo  all'   nngina  iwctoris,    Guzotta  Medica   IximlMnla,    18AS-6d}, 

beddcs  tin-  ynv^i  and  w(>ll-Vnow-a  work«  of  SonuT,  Corvisjirt,  Lat'iinec.  Te«tA,   Krey-sij;, 

ll«*H(llAiid.  ihiti?,  I^thtun,  Stokfs,  Walshe,  Friedrvk'h  (in  Vii-chow'tt  Haiidbucb),  llaiii- 

•fiiT*  on  Uw(ra**cn  of  tbc  Hvart,  the  most  nveiit  bciitf;  that  of  Dr.  Ilnyilcii, 

.  wbi«'h  rraobfd  me  after  I  lie  fintt  part  of  this  nrtklc  wns  written,  lint  to 

r,  ^■"  M    iiidcblfd    for  w^verul  suKj^fstions  in  thy  latter  part  uf  it,  and  Hunto 

ta  ThA  Wurkti  of  Itonib^'rjz  And  Fnlnnbnrg,  on  UI-st^iiMPs  of  the  Ntrvi^tt, 

a1.  itltt'd  ;aud  th<]  artioloii  ill  all  the  older  Hyblomntic  trcntiK's  and  ilii?- 

s  whcthiT  Hritish    or  tontinental.     With  the  rxctplioii  of  Kungnon,  all   the 

.\u-t^  quoted  in  any  of  these  Hources  up  to  1778  on>  Kngliiih.     In  thatyoar  KUnT 

juUuhtf*!  at  Konij^sljt'rg  a  uiono>.Tai>h,  cutitlwl,   *' Abhunrlluug  iiber  die  Bnlittbrimnr," 

Vkicb  wuM  fullowfil   in    1782   by  Ortincr  (Spicilt-gjuni    atl  anginie  jHrrtnris  .  .  ),  aiitl 

'■rtitio  dc  anpnn  peftoriB,  178/).     Several  articbw  or  treatises  booh  fol- 

>iiiy,  l>enniurk.  and  llollaml  ;  lait  I  do  not  know  if  anfi^iua  jiectoria  inevm 

name  in  Fren<:h  mf^liL-al  lit'-nittire  prior  to  the  pa|>or  of  Haiim^s  in  1M08, 

Hnr  eetle  maladic  k  lai[uellt]  on  n  donii6  les  nonm  d'aiif^tnu  de    poitrinu 

'."'.   Angini'TLHe,"   (Anualcs  de  la  Sooit-tc  de   Mt-deeiue   protiiiue  do  Monl- 

j.      The  lip't  Jlaliaii   iiiono;;niph   was  thai  of  Hn.'ra   in  I&IO,  cit^d  nbovf. 

.'  litcratnri-'  iNiooinos  iiiiuh  moro  copious  ;hn|  tbr^  well-known  tirtirle  of  l>r, 

'      t  vohiino  of  the  ryclojwsdia  of  Practical   Medicine,  1S33,  will  always 

it-r  ihp  blngli^b  rtadrr,  the   chief  wiuree  of  exact  inforuiatiou  down  to 

.   ,<'nt  ilate, 

}iX.  lyorry  tomhant  Ics  rnnws  de  la  niort  de  M.  Charley  ancien  ca]>itaine 

-ii'i  atriviM*  ^  lU'wuiyon  \*i  S3  f<^vricr,  17(fH  (Rcjoincnn,  17'iH,  Hvo.)      Hou^non 

the  p,iro«y»;?iiK  of  ptiin,  and   aacrilwd  tbctw  and   the  Hidden  di'alb  to  o*(«-ilii'n- 

e  coitlol  cartilages.     lie  did  not  give  any  uanie  to  tho  diavasc,  or  iniliialu 

ita  ]MilbotD)^cal  and  cliuical  relatiouB. 
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suddenly.      Heberden's   account  of   the   "Disorder  of  the   Brawt,"    ' 

accordingly,  soou  became  kiimvu  to  medical  men  m  various  cottiitrit=i 
as  au  accurate  and  compreheDsive  sk€44:h  of  a  new  disease,  vkile 
Bougnon'a  case  parsed  into  oblivion,  without  even  in  France  excitiui; 
the  attentioa  that  was  perhaps  due  t€  it  as  an  isolated  observatiotL 
The  claim  advanced  on  behalf  of  Bougnon  is  evidently  an  ttf>*ir- 
thoughtj  and  cannot  now  be  admitted.  If  sudden  death  from  aii-at,[ 
ia  to  be  reoogiiised  in  aiay  sense  at  all  aa  a  discovery  on  the  streu  Mh 
of  an  iudivndual  casi^,  the  credit  undoubtedly  belongs  to  Morgagni 
lather  than  to  Rougnon-  It  is  right,  however,  to  add  that  I  make 
these  remarks  without  having  personally  read  Jiougaon'a  letter, 
which  I  have  inquired  for  in  vain  ia  the  medical  libraries  of  this 
country. 
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DISEASES  OF  THE  VALVES  OF  THE  HEART. 


Bv  C.  Hilton  Fagge,  M.D,  RR.C.P. 


literature  of  diseases  of  the  valvos  of  the  lieurt,  as  of  all  fjther 
diseases,  is  necessarily  divided  into  two  periods ;  that  before, 
A  that  after,  the  discovery  of  auscultation.  The  earlier  period. 
»vover,  coutains  very  few  observations,  liurus'  quotes  two  cases  of 
»rtic  obstruction,  briefly  related  by  Kiveriua  aud  Willis  respectively. 
'wanU  the  end  of  the  seventeenth  century.  Dr.  Gee  -  points  out  that 
teussens  in  1715  recorded  a  case  of  disease  of  the  aortic  valves,  in 
hich  the  pulse  was  "/or/  vite,  dur,  iiUgal,  et  si  fort  que  rarthre  de 
in  tt  de  Vaittrc  bras  frappait  h  bout  de  men  dmijU  autant  que 
turoit/ait  une  cordt  ftrtt  Undue  tt  vioUmmeni  ihninUer 
Friedreich*  is  theitifore  not  quite  accurate  in  heading  his  list  of 
iprre  and  works  on  affections  of  the  endocardium  witli  Meckers 
i^y  iu  the  Mc'ni.  de  rAciid.  Ifoy.  des  Sciences,  published  in  iSerlin  in 
'of).  But  it  is  iu  tlie  second  half  of  tlie  eighteenth  century  tliat  we 
Id  the  first  detailed  observations  of  diseaseu  cardiac  valves.  Among 
e  moat  strikiuf;  of  these  is  one  recorded  by  John  Hunter,  iu  his 
•Wtise  on  the  Blootl,  &t;.."  which  originally  apptmnxl  in  1794    It  is 

Kof  a  Mr.  Bulstrode,*  who  had  "  almost  thn)Uf;hout  his  life  had  an 
nkr  pulse  and  upon  the  least  increase  of  exercise  a  palpitation  at 
\  h<airt,  which  was  often  so  strong  as  to  be  henrd  by  those  who  weru 
ap  hiiu.  ...  He  of  late  years  (about  the  aj^c  of  tliirty),  took  to 
:dent  exercise  such  as  hunting;  and  often  in  the  chase  he  would  be 
JBiO  ill  with  palpitations  and  almost  a  total  suH'ocatiou.  Some  of 
Ib  fits  continued  several  days :  at  such  times  he  became  black  in 
Ifiice.  ^^oineLlnios an  universal  yellowness  took  place;  and  then  he 
t&Id  uot  lie  down  in  bis  bed,  but  was  obliged  to  sit  up  for  breath. 
Bpousulted  Dr.  Heberden  and  Sir  George  Baker ;  the  palpitation  I 

"  Oli«mr«1  jonii  ou  some  of  the  moat  frequent  and  important  DiscoMcii  of  the  Heart. ** 
hilmrifli.  IBOJ*,  pp.  175,  176. 

lUlioo  mid  Percugmon,"  1870,  p.  2«0. 
..^hcitcn  flc«  Hermna,*'  Viruhuw  r  Handbuch  dor  iipocioll<A  Pathologie  nnd 
™m:.  18«7.  p.  li»8. 

'  Tm  preparation  from  this  case  in  atill  in  tho  Hunterinn  Slimt'tiin  nf  the  Ro^l 
tli|^  ui  SurgomiA,  which  .iIjio  coutniad  several  other  s|>uctnienii  of  duwaswl  cardMc 
hv   HuiiUt  hiniHolf.      The  paasairaa  cUvd  iu  the  teit  are  from  thti 


e  of  t*i*ih,  Sixciiiicna,"  vol.  iii.  p.  197. 
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suppose  tbej'  thought  either  arose  from  spasm  or  was  ner\'ous,  for  they 
ordered  cordials.  I  was  sent  for  on  tlie  same  day  to  give  a  name  to 
the  disease.  My  opinion  xvas  that  there  was  something  very  WTODg 
aboxit  the  heart,  that  the  hh^od  did  not  flow  freely  through  Um 
lungs.  .  .  That  the  means  to  be  practised  were  re5t»  bleed  p.ntlir 
eat  modurately,  keep  the  body  open  and  the  mind  easy.  .  .  Ei^bi 
ounces  of  blood  were  taken  from  him  that  day  which  relieved  him.  . . 
At  hast  lie  became  yellow,  and  bis  leg:^  began  to  swell  with  water.  ., 
and  he  die<l.  Tlie  heart  was  very  lai^go  .  .  .  the  valves  of  the 
shrividled  up,  thicker  and  harder  than  conunon.  The  dii 
structure  of  the  valves  accounts  for  every  one  of  what  may  be 
his  original  syiuptoius ;  the  VJood  must  have  flowed  back  into 
eavity  of  th(^  veutricie  a;j;ain  at  every  systole  of  the  artery.  .  .  . 
can  easily  trace  tlie  eH'ects  of  this  retrograde  motion,  which  would 
be  a  stagnation  of  the  blood  beyond  the  left  ventricle,  first  in  tJie 
auricle,  tlien  the  pulmonary  veins,  then  the  pulmonary  arteries, 
t!ie  right  auricle,  and  in  all  the  veins  of  the  body ;  producing 
darkness  in  the  face,  &c."  Even  earlier  than  this,  Senac,  iu 
Treatise  on  the  Heart  (the  second  edition  of  which  appeared  in  IV 
had  related  a  case  in  which  the  auriculo-ventricular  valves  w< 
ossified,  and  remarked  that  the  pulse  was  necessarily  small,  bc^rai 
the  hlood  did  not  all  pass  into  the  aorta,  but  some  of  it  flowt^ 
into  the  auricle.  Soon  after  the  commencement  of  the  pi 
century,  three  works  on  diseases  of  the  lieart  were  publishtnl,  in  wi 
valvular  at!ections  an*  treated  of  with  considerable  detail:  that 
Cnrvi.sart.i  in  ISOC;  that  of  Allan  Burns/  in  1809;  and  that 
Ki-eysig,^  in  1S15. 

The  study  of  these  works  is  of  considerable  intei-est.     Coi 
gives  an  admirable  account  of  the  anatomical  appearances  exhibit 
by  discjxsed  valves,  which  he  distinguishes  as  undergoing  calcai 
or  osseous  indunitiou,  or  as  pix\senting  cxcresceneea  (vegi* 
It  is  remarkable,  however,  that  he  seems  to  have  had  no  com 
of  these  diseases  as  causing  regurgitation,  or  imperfect  closure  of 
valves.*^    The  tendency  of   valvular  alTections  to  cause  dilatation 

>  *•  Essni  snr  It's  Maladies  ct  le»  lesions  orgaiiiquua  da  Coiuret  dea  Orw  Vnin^wnr" 
f(ir  fUi  db)rni»ctf  of  tlie  huart  lue  com^fi-Ufil,  Imwevi'i-,  thia  wriUr  (w "  '  •  xy* 

romenibered  us  having  jinpuLirii!«'<I  Avcnhrugjffr's  dUcyvprj'  of  wiru.*:.-'  ■  Ik-o* 

by  his  scK-oud  edition,  whirh  appeared  in  Ifill,  and  was  trausititcd  ini..  I  . 
Hebbiu  1813.  >  Op.  cit 

'  "Die  Kmitkhciti'n  df*«  llerst^ns. "  l^rlin. 

*  The  word  "  vegi*t«lion"  ifl  now  cominouly  n.<^t\  iu  thia  coiintrj',  but  il  may  b« 
n>stin^  to  note  that  Mr.  Hebb.  the  translator  of  Corvisart,  never  prnploy*  Hoi 
Koglish  term,  hut  always  incloses  it  betWMubrai^keta,  and  u«M  "wart"  or"«cn 
OB  its  equivulcut. 

•  This  must  bo  Ijorne  in  mind  in  estimnting  the  claims  of  difforeut  writrri  to . 
in  regard  to  ihi-  discuvirj  of  tho  presyatolii-  tlirill  and  bruit     Corrwut  firii  inoti 
lh«  ragn  oilenrnrd^i  known  as /r^i«9rmnr(  cattnrr.     Ho  s]>oak»  of  il  ns  "«p 
rustling,  difficult  to  dKHcribti,  perceptible  to  the  hand  when  il  is  jiUce;!  over  tlid  pr 
n*j(ioh.  and  which  douhtU-ss  proceeds  from  the  dilllculty  wlui'h  tlw  Wood  exp^riiocw 
|>iiS9iog  throu>;h  tin  niMrtnre  no  longer  ]iroportionat^  to  the  utnuunl  of  llmd  towUcbl 
hnn  togivp  vent."     ft  might  thus  nppeAr  that  (.*orvi»nrt  aseociated  thrill  with  mit» 
bUn^HJs.     Hut  il  muht  bt-  reoollw  icil   that   hu  MininM-*!  up  tUv  erttvu  of  >*ii  rtU 
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the  lieart  (or,  as  lie  t-eniis  it,  "  aneurism  of  the  heart ")  was  well 
known  to  Coi-visart.  By  Burns  and  Kreysig  considerable  advaneea 
were  niada  Both  these  vrrit»?rs  recognize  valvular  lesions  as  pro- 
ducing two  distinct  eiTects,  "  obstruction  "  and  "  regin-giUtion,"  and 
trace  many  of  the  coiisfquences  of  the  hitter  (Condition.  Krey.sijT  Inya 
special  stress  on  intlamniation  of  the  endocardium  as  causing  Llie 
lesions  in  question.  Bums  may  even  be  said  to  hint  at  the  occurrence 
of  cardiac  murmurs,  for  he  speaks  of  regurgitation  from  the  ventricle 
into  the  auricle  as  producing  not  only  a  jarring  sensation  but  also  "a 
hissing  noise,  as  of  several  currents  meeting.  In  all  probability"  (he 
goei*  on  ^>  say)  "it  is  something  of  tins  kind  which  is  described  as 
audible  palpitation  in  some  diseases  of  the  hearts" 

The  bistory  of  tlie  subsequent  literature  of  valvular  affections   is 
Ived  in  that  of  the  auscultatory  phenomena  which  they  produce  ; 
hereafter,  when  these  are  under  consideration,  I  must  endeavour 
to  deal  with  the  most  important  parts  of  it. 

* 
'KSCRIPTION  AND  ANATOMY. — The  pathological  changes  met  with 

the  valves  of  the  heart  are  naturally  divisible  into  two  groups;  1. 
le  which  are  acute :  2.  Those  which  are  chronic. 

1.  The  acute  affections  are  of  an  inflammatory  nature,  and  come 
ler  tlie  genenil  head  of  endocarditis.  Indeed,  it  has  long  been 
iwu  that  the  membrane  forming  the  valves  is  more  liable  to  in- 
[ammation  than  any  other  part  of  the  endocardium.  And.  as  we  shall 
presently  see,  recent  observations  have  shown  that  this  is  true  in  a 
more  absolutes  sense  than  had  boon  imagined  :  and  that  when  inflam- 
mntion  of  the  linings  of  the  heart's  cavities  is  met  with,  it  has  almost 
always  been  set  up  by  a  similar  affection  of  one  of  the  valves. 

The  microscopical  anatomy  of  inflammation  of  the  valves  may, 
therefore,  he  dismissed  in  a  very  few  words,  as  being  the  same  ns  that 
of  endocarditis  in  general.-  The  minute  blood-vessels,  which  recent  ob- 
servers liuve  shown  to  exist  in  the  valves,  become  gorged  with  blood,  and 
the  cells  of  the  external  tunic  of  these  vessels  undergo  proliferation.*  Btit 
this  change  is  quite  subordinate  to  that  which  occurs  in  the  pmpiir 
aubptance  of  the  valve  itself:  in  the  connective  tissue  of  which  young 
cells  arc  formed  in  large  numbers,  while  the  intercellular  material 
becomes  sofl^r-ned  The  tissue  is  thus  much  swollen ;  and  as  the  change 
in  question  is  not  at  first  general,  but  is  confine^l  to  certain  spots. 
the  ri'sult  is  tlie  formation  of  a  number  of  small  granulations. 
projecting  from  the  surface  of  the  valve.  These  granulations  are 
very  commonly  limited,  in  the  first  instance,  to  a  particular  region 
in  each  valve,  namely,  that  which  lies  immediately  l»ehind  the  line 
of  closure.  Thus,  in  a  cuspid  or  auriculo-ventricular  valve,  the 
earliest  swelling  is  found  on  the  auricular  surface,  and  a  little  above 

AiMWca  in  the  con**"'  ''•■">  '^  the  rorrcsponding  orifices  which  he  sunposed  Ihoni  to 
raOM.     He  bad  no  •  rimt  the  iirrseneo  of  thrill  wu  of  any  value  as  rogardi  a 

Hi^tmUial  dtaynody  ■  r  alTcotiuns. 

'  Rindfl^iMrh,  *'  Uehritiioh  iler  patbologischen  OfweWIthre."  Leipxip,  1&71,  p.  205, 
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llio  frcG  edge  ;  in  the  case  of  the  semilunar  Vftlvcs,  it  is  ou  Ihe  vcd- 
trit^uhir  surfuce,  and  along  the  delicate  curved  line,  limiting  Ibft  npjxjsi- 
tiou  of  the  valves,  that  stretches  on  either  side  of  the  corpus  AraiiUL  In 
these  positions  the  ^granulations  are  ofteji  pretty  uniformly  arranRwd, 
liko  a  row  of  minute  Ih^iuls.  The  remomhrdnce  of  their  seat  murU 
facilitiit^'d  hy  iiiia^'ining  the  valves  to  have  been  coated  on  lliwt 
apposed  surfaces  with  a  layer  of  some  soft  substance  (such  as  bmtt*ri, 
which  during  closure  ot"  the  valves  would  be  forced  into  precisely  ibe 
I)08itious  that  the  granulations  occupy.  And  according  to  the  view 
formerly  entertained,  that  the  gnuinlations  were  formed  of  an  exuda- 
tion of  plastic  lymph,  it  was  easy  (with  Sir  Thomas  \Vat«on)*  to  wftr 
their  arrangement  to  this  cause.  But,  as  we  have  seen,  the  microacopi 
shows  that  they  are  swellings  of  the  tissue  of  the  valve  iUelf,  and  ihii 
t'xplauatiou  is,  therefore,  untenable.  The  graimlations  vary  in  appe«^ 
auce  ;  being  sometimes  colourless,  sometimes  red  (the  latter  i>erliAp* 
from  imbibition).  Their  consistence  is  diflerent  iu  different  caaee: 
sometimes  they  are  so  soft  as  to  be  detached  from  the  valve  by  iba 
slightest  touf.h  ;  sometimes  they  are  so  hard  as  to  resist  all  atleuipli 
to  remove  theni.  They  are  much  more  often  st*en  on  the  valves  rf 
the  left,  than  on  thuvse  of  the  right  side  of  the  heart :  the  fonzicr 
being  in  fact  much  more  subject  to  endocarditis  than  the  latter. 

When  acute  endocarditis  occurs  as  part  of  a  rapidly  f;\*"^  ..r.».r,T 
disease,  the  presence  of  such  a  Line  of  minute  granulations  i 
the  only  sign  that  inflammation  of  the  valves  had  existed:  auU  ii  i.^i^ 
IS  often  the  case)  the  nfl'ection  be  confined  to  the  auricular  surfrtceof 
tiio  edge  of  the  mitral  valve,  it  may  be  entirely  overlooked,  ttnkw 
attention  be  specially  directed  to  this  spot. 

But  in  certain  cases,  the  changes  are  far  more  considerabla  Tbft 
granulations  are  very  much  larger,  and  become  confluent,  so  as  to 
form  masses,  which  fairly  deserve  the  name  of  vegetations.  Tbeie 
bodies,   projecting  into   the    stream   of    the  blood,    jp  '' 

a  favourable  surface  lor  the  reception  of  coagula  ;  and  i 
fibrin  of  firm  consistence  is  deposited  upon  them,  often  lu  iar*jc  ; 
tity.     This  so  closely  resembles  in  ap^warance  the  swollen  ti>- 
the  valve  itself,  that  it  may  bo  inipoasibie  to  say  where  the  one  1 
and  tlie  other  cuds.      ludeecl   (ns   has  already  been  mcntinrn';   ' 
older  theorists  (who  thought  that  the  vidvcs,  which  were  tla-ii  .Hijr'  ■•^'' 
to  be  non-vascular,  were  incapable  of  inilajumation)  V>elieved  v\ 
smallest  granulations  to   have  been  thus  deposited  from  the 
Wlien  this  opinion  was  shown  to  Ikj  incorrect,  its  opposite  pr«*v . 
and  it  is  only  after  i-epeated  and  prolonged  discussions  that  jKi:- 
higists  have  come  to  the  conclusion  that  the  larger  masses  hnve  th* 
double  origin  just  attributed  to  them.     These,  again,  are  ofU-n  T- 'J:!'' 
to  be  still  further  inrreiised  in  size  by  the  deposition  of  dark  rt-d  '    ' 
upon  them,  while  the  patient  ia  in  the  act  of  dying,  or  during  ^ 
post-mortem  coagulation  of  the  blood. 

These  vegetations  necessarily  lloat  to  and  fio  with  tlie  valve  to  wbi^^ 


Princ.  1111*1  Prict.  of  Tliysic,"  4lh  edition,  vol  ii  jl  2>< 
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toe  attached,  and  tluis  they  are  almost  always  brought  into  con- 
iritb  the  surface  of  auother  valve  opposed  to  them,  or  with  some 
of  the  endocartlial  liuinf;;  of  the  heart's  chambers.  For  it  must 
Idwl  that  they  are  not  always  sessile,  but  are  often  siwpended  by  a 
ie  of  some  length,  allowing  them  to  swing  backwaixls  and  forwai-ds 
tth  a  considerable  ruut^^e  cif  mnvp.nieub.  The  result  is  tliat  they 
^tlyset  up  inflammation  in  the  parts  a;:;ainst  which  they  rub. 
fact  was,  I  believe,  first  pointed  out  by  Dr.  Moxon,  who,  in  186f 
1869  exhibited  to  the  Patholo^cal  Society  several  illustrative' 
Inens.'  I^fy  own  observations  have  eonvincod  me  tliat  his  st4\te- 
S  are  perfectly  correct.  A  vet^etatioii  bunging  from  an  aortic 
!  is  often  thrown  uj)on  tlie  wall  of  the  aorta  during  the  ventricular 
(e,  and  sets  up  there  a  little  ulcer,  penetniting  into  tiie  middle 
br  even  down  to  the  adventitia :  during  tlie  diast-ole  the  same 
Ition  is  carried  downwards,  and  touclies  the  anterior  surface  of 
Btrol  valve,  or  the  endocardial  lining  of  the  ventricle,  and  the 
touched  is  found,  after  death,  to  be  precisely  indicated  by  the 
nee  of  a  little  fresh  mass  of  vegetations.  The  oppn.st-d  surhicesof 
prtic  valves  are  often  seen  to  be  coated  with  vegetations,  in  such 
(y  as  to  suggest  tliat  the  one  was  affected  secondarily  to  the 
^alUiough  it  may  not  be  possible  to  say  which  was  jnnmarily 
".  Or.  again,  a  button-like  mass  of  vegetations  projecting  i'rom 
ic  valve  has  been  seen  to  bore  a  hole  right  through  Ute  yul)- 
of  the  valve  opjxised  to  it.  A  cluster  of  vegetations  gr<jwiug 
e  auricular  surface  of  the  mitral  valve  often  setsS  up  intiamma- 
the  base  of  the  opposed  segment  of  tlie  valve,  where  tlie 
ions  meet  it  during  closure  of  the  valve :  and  from  this  spot 
flammation  spreads  into  the  auricle.*  Dr.  ^loxon  has  even 
the  opinion  that  vegetations  attaclied  to  the  lining  membrane 
heart's  cavities  are  scai-ctdy  met  with,  cxcc])t  as  the  lesult  of 
,  in  the  way  just  described,  the  valves  being  first  disea.sed. 
would  add  my  belief  that  there  are  few  cases  of  acute  intlani- 
of  the  valves,  in  which  secondary  effects  of  this  kind  may 
traced. 

ft  rapid  and  extensive  movements  perfonned  by  these  floating 
ttions  liave  probably  much  to  do  with  the  fix'quency  with  whicli 
tkB  of  them  become  detached  and  carried  with  the  blood-stream  to 
t  parts,  producing  effects  which  we  shall  hereafter  have  to  consider. 
t  must  Ikj  atlded  that  they  arc  also  very  liable  to  undergo  a 
granular  metamorphosis  (according  to  KindHeisch,  not  fatty), 
renders  them  still  softer  than  they  originally  were.  In  this 
Ing  process  the  inflamed  tissue  of  the  valve  itself  tal<es  part: 
%  large  portions  of  it  often  become  disintegrated,  and  an  ulcer  is 

lu  Ttmnn.    xix.  p.  118,  xx.    \>.    150.      It  will   be  showu  furllior  on  thai  Dr. 
I  Jong  ago  (icMcribefl  tb«  v\X*x.U  or  fricLion  in  ilio  caao  of  vslves  afFectcU  witli 

^^BSoineiitJi  aro  dtrivol  Truni  the  detailed  reports  of  l\\c  i>ofit-mortL>m  vxaruiut- 
■Hpb  MnnpEtfU  during  the  l4fit  fow  years,  mi>6t  of  which  w«re  luado  by  Dr. 
Hnl  fttmH  by  tjiywir. 
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produced,  which  may  destroy  the  whole  thickness  of  the  valve  and 
perforate  it.  Such  ulceratiun,  for  instance,  may  separate  one  or  both 
edges  of  an  aortic  valve  from  attacluuent  to  the  arterial  wall ;  or 
eat  away  a  large  part  of  its  substance.  In  the  mitral  valve,  it  is  ntil 
Qncuiumuu  for  a  hole  to  be  pierced  right  thi*ougIi  it^  substiiucc.  lu 
this  ciise,  however,  the  edges  of  the  aperture  ore  always  thick  anil 
raised,  and  covered  with  large  vegetations ;  and  these  generally  m«l 
across  it,  so  that  there  is  no  reason  to  suppose  tliat  by  such  a  ]Hirfoni- 
tion  the  physiological  action  of  the  valve  is  in  any  way  impaired. 
Indeed,  these  vegetations  are  often  so  massive,  that  the  exi^tr :  ■■  '"  > 
perforation,  and  even  of  an  ulcer,  may  escape  notice  unless  it  L. 
looked  tor.  The  records  of  post-mortem  examinations  at  Ouy.-  . 
pital  cuiitaiu  only  one  notice  of  such  a  perforation  in  the  course  '■■ 
years;  but  I  have  little  doubt  that  it  had  really  occuri-ed  more  often. 
It  must  he  added  that  the  ulceration  not  rarely  extends  from  the 
valves  themselves  into  the  adjacent  parts  of  the  muscular  subatjince 
of  the  ventricle. 

The  same  process  of  softening  and  ulceration,  occurring  in  the 
chordie  tendinea:  of  the  cuspid  valves,  leads  to  their  rupture,  Thi» 
is  by  no  means  infrequent ;  in  six  years  I  find  it  reconied  sixt«n 
times  iu  the  rqiorta  of  post-mortem  examinations  just  n»ferpi?'l  to. 
Clinically  it  would  appear  to  be  of  far  greater  importance  thaw 
perforation  of  the  valve:  1  imagine  that  it  must  invariably  render  the 
vnlve  incompetent.  The  changes  which  precede  rupture  of  the  chonix: 
would  appear  to  consist  in  a  swelling  and  thickening  of  their  substiince 
Generally  they  give  way  in  about  the  middle  of  tlieir  length;  bu» 
sometimes  they  ai*e  torn  away  from  the  musculus  papillaris,  which 
may  then  exhibit  no  trace  of  their  original  insertion  into  it.  The  left 
and  the  right  ehordie  of  the  mitral  valve  appear  to  be  equally  liable  Ul 
rupture.  Sometimes  the  laceration  is  confined  to  a  single  cliordAi 
sometimes  it  aflects  nearly  all  those  that  arise  from  one  m»iscttlu« 
papillaris.  The  ruptured  chorda*  float  to  and  fro  with  the  slnsua  M 
blood,  which  necessarily  regurgitates  freely  into  the  auricle  at  eftcM 
systole.  Once  I  saw  such  a  loose  end  tied  neatly  into  a  knot,  whictf 
took  some  time  to  undo.  In  another  ingtance  three  or  four  Imikea 
chonluj  were  twisted  up  spirally  into  a  Iwdy  resembling  an  uvulll 
being  matted  together  by  a  deposit  of  tibrin.  In  atliird  case,  recoidi^ 
by  Dr.  Moxon,  the  free  extremities  of  two  such  ehordie  seemed  to  h*v« 
become  adherent  to  the  surface  of  the  mitral  valve  above,  funuinji 
loops,  beneath  which  a  pixibe  could  be  passed.  Large  masses  of  tibnal 
are  whipped  out  frotu  the  bh>od.  and  deix>5ited  on  the  sides  a»4^ 
exti-emities  of  ruptured  chorda?,  and  often  unite  thorn  together,  so  th«t 
it  is  impossible  to  say  how  many  of  them  may  have  been  torn  thiougli 
until  the  superjacent  mass  of  coagulum  is  removed. 

Another  eflect  of  this  process  of  ulceration,  espocially  in  the  mitnlj 
valve,  is  the  formation  of  a  so-called  "aneurism  of  the  valve-"  -^ 
ulcer  having  formed  on  its  ventricular  surface,  tlie  base  of  this  yiddl^ 
before  the  pressure  of  the  blood,  and  a  pouch  is  fonueil,  projocUui;  fioi* 
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the  auricular  face  of  the  valve.  Sucii  an  nnf»urism  is  geuorally  veiy 
anmlt :  I  lately  saw  one  which  was  of  about  the  size  of  a  percussion 
Mp  ;  it  had  on  its  summit  a  mass  of  small  ve;j;otations.  This  fonu  of 
Rcurisni  nuist  he  distinguished  from  that  described  by  Dr.  Thur- 
Dam/  Mhich  arises  in  tlie  gradual  yielding  of  all  the  coats  of  the  valve, 
and  which  may  attain  a  much  lai-ger  size. 

2.  lu  chronic  diseases  of  the  valves  the  api)earance«  vary  greatly, 
not  only  in  indiviiiual  cases,  but  also  according  as  one  or  unother 
valve  is  affected.     But  they  may  generally  he  summed  up  as  depen- 
it  on  the  growth  of  a  ^v\xi  connective  tissue,  which  thickens  the 
itance  of  the  valve,  and  by  its  contraction  leads  to  great  altera- 
►n  in  its  form,  and  more  or   less  seriously  impairs  its  functions. 
Icareous  matter  also  is  often  dcposite*!. 

1\As '" sclerotic"  change, — if  we  may  adopt  the  term  sclerotic  as 
iiivalent  to  the  chronisclit  sdrrmnncfe  Endocarditis  of  German 
nnthors, — may  either  l>e  primarily  chronic,  or  arise  out  of  an  acute 
intlainmation  of  the  valve.  In  the  latter  case,  vegetations  are  some- 
times found,  showing  that  endocarditis  had  once  occurred;  and  these 
may  even  be  calcified.  But  they  are  not  necessarily  present.  lu 
ivcral  cases  of  valvular  disease,  that  haH,  in  each  instance,  doubtless 
Isen  in  attacks  of  acut^  rheumatism  whicli  the  patient  had  had  some 
■years  previously^  I  have,  on  post-mortem  examination,  found  that  the 
mitral  valve  exlubiled  no  trace  of  vegetations :  it  was  simply  thickened. 
with  its  choixla.^ ;  and  its  orifice  was  narrowed.  Here  the  alTectiou  had 
been  of  acute  origin :  but  the  appearances  were  nndistingiushable 
from  those  which  are  met  with  in  disease  that  has  from  tlie  first  been 
chronic.  The  diHiculty  of  determining  the  way  in  wliich  valvular 
changes  arise  is  further  increased  by  the  fact  that  tluckened  valves 
are  ver>'  liable  intlced  to  the  supervention  of  nn  acute  juwess,  identical 
witli  that  already  described  as  belonging  to  acute  endocarditis.  It 
would  appear  that  the  elements  of  the  morbid  tissue  in  clironically 
ased  valves  are  apt  to  undergo  a  fatty  change,  at»alogous  to  that 
ich  give^  rise  to  atheroma  in  chronic  arteritis.  The  result  is  that 
structure  of  the  valves  becomes  softened  and  gives  way,  and  thus 
that  a  process  of  ulceration  is  set  up,  precisely  as  in  acute  endocanlitis. 
ery  large  proportion  of  the  cases  in  which  the  autopsy  shows  the 
]'di  tt^ndine;e  of  the  mitral  valve  to  have  been  freshly  ruptured 
cases  of  long-standing  vahnilar  disease,  in  which  inflammation 
thus  supervened.  Another  common  result  is  that  masses  of 
calcanfous  deposit,  evidently  of  old  formati(m,  are  found  lying  loose 
in  the  floor  of  recent  xdcers. 

a.  In  tlie  cuspid  valves  the  effect  of  chronic  disease  is  generally  to 
produce  a  stenosis  or  narrowing  of  the  aperture.  The  wall  of  the 
valve,  especially  towards  its  free  edge,  becomes  greatly  thickened,  and 
ita  segments  cohere  together.  The  morbid  tissue  is  exceedingly  dense 
and  hard,  so  that  by  the  older  writers  such  valves  were  described  as 
cartilaginous :  it  often  contains  mavises  of  calcareous  deposit,  and 
»  Mod.  Clur.  Tmnt,  oer.  ii.  vol.  iii.  p.  250. 
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these  sometimes  attain  a  very  considerable  size.    The  chordie  tendiDKe 
undergo  a  similar  change  and  coalesce,  so  that  sometimes  each  musculos 
papillaris  gives  origin  only  t^  a  single  massive  column,  which  Tiiay  1  ■ 
more  or  less  tinted,  or  pierced  with  one  or  two  slits,  uulictitiu;:  il  ■ 
lintis  of  separation  between  the  chorda:!  of  which  it  was  made  ui*;  ■•:'- 
the  same  time  the  chorda?  generally  become  much  sborteaed,  so  O.m' 
the   edge  of  the  valve  is  drawn  down;   and  thus  with   it«  small 
aperture  it  has  very  much  the  a])pejixance  of  a  funnel,  projecting  far 
into    the    cavity   of    the    ventricle,      Dr.     Douglas    Powell,*    hu 
endeavoured   to   distinguish   two  forms   of  stenosis   of   the  iniu»i 
orilice,  in  one  of  wliicli  tlie  valve  presents  Uiis  funnel  shape,  while  in 
the  other  it  is  stretclied  horizontally,  like  a  diapliragm,   betwetn  • 
aurick*  and  the  ventricle.    ]5ut  it  appears  to  me  that  uo  such  dl--. 
tion  can  1^  fairly  drawn,  and  that  in  all  cases  a  narrowed  n. 
valve  tends  more  or  less  to  assume  the  form  of  a  funnel,  alUiuu^u 
this   is    no    rlnuht    much    more   marked    in    some   instances   thui 
in    others.     The  orifice  at  the  bottom  of   tlie  funnel  is  soni- 
circular;  but  in  the  citse  of  the  mitral  valve  it  more  often  res' ; 
a  slit,  of  which  the  axis  corresponds  w4th  the  line  uniting  the  ni- 
angkis  of  the  original  segments  of  the  valve.     The  latU^T  vuruti) 
long  been  known   as   the  buttou-liole  mitral.     In   either  form  II 
aperture  may  be  so  contracted  as  haixlly  to  admit  the  tip  of  the  htl 
finger;  and  cases  are  often  nitt  with  iu  which  only  two  tingere  can 
iutniduced,  instead  of  the  three  which  can  be  passed  tirough 
Leaithy  valve. 

But  the  effect  of  chronic  disease  of  the  mitral  valve  is  not  alwaj 
to  produce  stenosis.  It  may  be  the  very  reverse.  It  is  said  il 
sometimes  one  of  the  flaps  of  the  valve  becomes  adherent  to 
ventricular  wall,  and  so  is  itjndered  incapable  of  meeting  its  felloi 
But  this  is  a  very  rare  occurrence ;  indeed  I  doubt  wliether  il 
ever  met  with.  At  any  rat^i  I  have  not  been  able  to  find  a 
instance  of  it  in  tlie  recent  records  of  po3t-morU»m  examinations 
Guy's  Hospital,  Tliese  reconls,  Iiowever,  contain  one  cajse  in  whi< 
Dr.  Moxon  found  the  edge  of  the  anterior  curtain  of  the  valvo  turn' 
up  on  its  ventricular  surface,  and  adherent  tijere,  so  as  to  form  a  tv^^ 
on  tFiis  surface,^— a  change  by  which  the  depth  of  the  curtiia  m* 
of  cuurse  have  been  diminished  It  might  be  thought  that  the 
process  of  conlraclion  which  ordinarily  causes  stenosis  of  a  thickrtw 
valve  might  (if  acting  in  a  direction  at  right  angles  to  tliat  in  *luo 
it  usually  acts)  draw  up  and  shorten  tlie  valve  without  nanvwnng  iti 
orifice.  Writers  have  in  fact  described  such  an  appearance.  But  * 
is  one  which  I  have  never  myself  seen,  nor  have  I  met  with  »^] 
recorded  instance  of  it:  and  I  am  not  sure  that  it  ever  or. 
uncommonly,  however,  some  of  the  chordae  tendiueai  becom* 

'  Mud.  Times  and  Oaa,,  1871,  vol  i.  p.  305. 

'  This  mriilition  is  analo^^us  to  one  which  in  commonly  Men  in  cum  of  pcriJvf**^ 
where  tli«  auterior  thin  odgo  of  the  liver  ia  liBally  fuKled  over  on  to  the  canvtt  »«<** 
(Uitl  bound  down  V*fnfath  the  thickunetl  oitmiiKs  the*  npfvirent  Toondcd  nuj||iB  ^^ 
liver  being  tliun  really  duiivotl  from  lh*»  umW  anrfnoe  of  tlii-  ui^jftn. 
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Ea  do  not  properly  tethor  the  mcrubranous  part  of  the  Vftlve,  wliich 
Ihereibre  Iwwnuea  inverted  into  the  Hiiricle  during  the  ventricular 
krstole ;  aud  this  result  is  oii<iX\.  favoured  by  the  conversiou  of  tlie 
IbrrespondiDg  niuscularis  papillaris  into  a  dense  fibrous  tissue.  Sonie- 
ilmes  those  chordaj  which  are  inserted  nearest  the  centre  of  the 
halve  alone  iiiider/o  this  process  of  lengthening,  and  this  part  of 
ibe  curtain  is  then  found  after  death  to  l»e  bent  on  itself  aud  tlaceid, 
keviug  evidently  been  accustomed  to  yield  lieforo.  tlie  pressui'o  of  the 
kood.  Sometimes,  a^^ain,  tlie  chordie  become  bliorLeued  by  distyise, 
Instead  of  being  elongated,  and  thus  tether  the  valve  too  closely, 
bud  prevent  the  apposition  of  its  segments 

f  I  believe  that  the  preceding  panigraph  includes  dcscriptious  of  all 
^mi  chronic  changes  in  the  cuspid  valves,  by  which  regurgitation  is 
Hpiuced,  without  obstruction  to  the  onward  current  of  blood.  Each 
hi  these,  however,  is  of  infrequent  occurrence.  In  six  years,  during 
■rbirh  period  sixty-seven  cases  of  mitral  stenosis  j)resented  theni- 
lelves  in  the  j>08t-uiortem  theatre. of  Guy's  Hospital,  I  find  only 
p^elve  recorded  instances  of  what  I  may  term  pure  regurgitant; 
Biseaae  of  the  same  valve  ;  in  six  of  which  the  edge  of  the  valve  is 
ituted  to  have  been  inverted  into  the  auricle,  in  the  mauuer  above 
Be^eribed. 

I  The  fact  just  stated  will  doubtless  surprise  many  readers,  who  are 
kware  of  the  frequency  with  which  mitral  regurgitant  disease  is  clini- 
Imlly  spoken  oC  The  question  must  be  discussed  in  detail  further 
fen ;  hut  it  may  Ik;  well  here  to  state  that,  iu  a  large  proportion  of 
cases,  a  reHux  of  blood  into  the  auiicle  during  the  ventricular  systole 
dfi  probably  inde}»endent  of  disease  in  the  valve  itself,  and  due  to 
Ichanges  in  the  walls  and  cavity  of  the  ventricle,  destroying  the  due 
proportion  between  the  auricnlo-vcutriciilar  orilice  and  the  valve  by 
.which  it  should  be  closed.  It  must  be  added  tliat  many  cases  are 
k>laced  after  death  under  the  head  of  mitral  stenosis,  which  had  before 
Bbeen  regarded  as  examples  of  regurgitant  disease.  For  when  mo^le- 
fcate  obstruction  and  regurgitation  co-exist,  the  latter  is  often  cHni- 
kally  more  noticeable,  and  (as  I  believe)  is  often  alone  discoverable 
kefore  death  ;  while  at  the  autopsy  the  appearance  of  the  valve  may 
pe  exactly  similar  to  that  which  is  found  in  another  case,  in  which 
■during  life  obstruction  had  been  the  main  featura 
1  /9.  In  the  semilunar  valves  the  morbid  appearances  resulting  from 
Mronic  disease  var)'  much  moi-e  than  in  the  cuspid  valves.  First 
pnay  l>e  mentioned  the  adhesion  of  the  valves  togetlier.  This  In-gins 
kt  the  point  where  the  comers  of  adjacent  valves  are  inserted  into  the 
laortic  wall,  and  gradually  creejjs  along  their  free  edges,  uniting  them 
itogether.  All  three  valves  may  thus  be  fused  into  a  single  mass, 
'projecting  into  the  arterial  channel  in  the  form  of  an  inverted  funnel, 

with  a  central  aperture,  which  is  often  of  veiy  irregular  form,  and  may 
Lbe  extremely  small,  l>eing,  in  niost  ca-ses,  further  narrowed  by  the 
f  presence  of  rough  calcareous  nodules  of  great<:r  or  less  size,  deposited 

in  the  substance  of  the  alteivd  valves.     While  this  pruceas  is  going 
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on,  the  natural  attachiiioiit  oF  the  coniers  oF  the  valves  to  Ihe  ani 
often  j^nifhmlly  becomes  ublilenited ;  two  of  the  pouches,  or  even 
three  of  theuj,  become  thrown  into  one;  and  three  slight  j- 
in    the    Hoor    of   the   resultin^j   funnel-shaped    mass   are      . 
that  is  left  to  indicate  the  original  lines  of  separation  between  tb 
diflei'ent  valves. 

Ill  otlier  cases  the  eifect  of  chronic  disease  of  the  semilunar  valvi 
is,  that  tliey  become  puckeretl  and  shrivelled.     Instead  of  fonninj 
pouches,  they  often  rather  resemble  Hat.  narrow  shelves,   projecliii 
a  little  wiiy  tVoiii  the  wall  of  the  nrtery,  tlie  mouth  of  wliich  they  ui 
qnito  unnMe   to   elitsn.      The   <;orpns    Anuitii,  with   the   thin  curvi 
bordfia  on  eitlier  side  of  it,  disappears  entirely  ;  and  all  tlmt  is  let 
is  a  thick,  shapeless  bod}',  often  with  its  rounded  edge  retroverti 
and  perhaps  torn  away  Ironi  its  aortic  attachment  on  one  side,  do 
tu  hanijj  down  like  the  lip  of  a  ju<^,  or  a  dog's  eiir.     Or,   a^in,  th 
valve  may  contract,  and  its  free  border  thus   become  ti;;htiy  drawl 
across  between  its  points  of  attaciimeut,  so  that  the  open  jtoiah  il 
converted  into  a  deep  pocket  willi  a  naritjw  entrance,  into  which  tl 
tip  of  the  linger  cannot  be  niudo  to  enter.    This  result,  however, 
not  always  due  to  chan|^es  in  the  valves  themselves.     Sonjetimes 
depends  on  chronic  disease  in  the  coats  of  the  base  of  the  aoi 
attended  witli  yielding  and  dilutatiou   of  its   walls,   by  which  th4l 
valves,    altlionj^j^h    heulihy,    are    unduly    stretched.      So    coiisiderablt 
may  this   yicUiiuj;  be,  tljat  in   one  case  recorded  in  the  re(xin3  o 
post-mortem  examinations  at  Guy's  Hospital,  the  comers  of  adjuwitj 
valves  had  become  distant  from  one  another  a  quarter  of  an  inchatj 
their  points  of  attachinont. 

WhiMi  a  valve,  thickt^ned  or  retroverted  by  chronic  disease,  coi 
into  contact  with  any  part  of  the  lining  of  one  of  the  heart's  cavitirt 
during    the  movt^mcjits    of  that   organ,  further  morbid  ohangos  aw 
protluced  by  the  friction,  as  Ls  the  case  in  acute  att'ectious.    Thei 
is,  however,  this  ditrorence,  that  tlie  endocardium  does  not  bcoont*? 
ulcerated  or  covei*ed  with  vegetjitious,  but  is  thickened,  opaque,  ao*^ 
slij];htly  roughened.     This  was  pointed  out  by  Dr.   llodgkin  iis  fiff" 
back  as  the  year  1829.^     In  the  case  of  Dr.  Cox.  one  of  aortic  dist*se, 
in  which  a  valve  was  stretched  to  upwards  of  an  inch  in  leiigtX 
•'the  coats   of   the   aorta  for   about  an   inch  and  a   half  above  \h» 
retroverted  and  distended  valve,   and  against  which  it   must  bftw 
been   carried   during  the   systole    of    the   heart,  were   consideniblf 
thickened,  and  presented  an  uneven  surface.     On  the  inner  surfac* 
of  the  heart  there  were  some  irregular  spots  of  opacity  at  tho  p*f^i 
where  tlie  diseased  valve  would  have  struck  during  the  diastole. 
Dr.  Hodj^kiu  adds  that  "  the  partial  thickening  on  the  intr  - 
face  of  the  heart  and  vessels,  in  consequence  of  some  unusual 
is  a  morbid  appearance,  which  lias  not  been  particularly  pomled  nd 
by   pathological    anatomists,   yet  it  does   not  appear  to  be   a 
occurrence."      Except  Dr.  Moxou,   1   do  not  Hnd    that  any   writ 

'   *•  On  Ketroveraiou  of  the  Valves  of  tho  Aortn,"  Loud.  Mcil.  Qu.  tol  Ui.  p  439, 
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fl^  since  alluded  to  the  appearance  in  questiou.  But  iti  another 
re."^pect  our  kiiowIedji;e  has  advanced  greatly  since  the  puMioation  of 
Pr.  Hodgkin'a  paper;  for  wc  find  him  relying  on  the.se  ellucts  of 
fcoutact  as  proving  that  tlie  blood  had  been  subjected  to  two  motions — 
Bie  one  progressive,  and  the  other  retrograde — a  fm*t  with  which,  of 
■ourse.  everyone  is  now  familiar.  According  to  Dr.  PeJicock  and  Dr. 
Bristowe/  it  is  not  uncomniou,  iu  cases  of  disease  of  the  aortic  orifice, 
Ibr  the  eudocardiuui  below  the  valves  to  present  a  tibmid  thickening 
Bi  the  form  of  bauds  or  reticulations,  due  probaI)Ly  to  tlie  impact  of 
■be  regiu-gitant  stream  of  blood  on  that  part.  Of  this  L  have  lately 
Keen  a  striking  instance.  The  same  thing  luay  also  occur  iu  the 
fcuricle,  as  the  result  of  mitral  regurgitation. 

I  It  will  be  observed  that  in  the  semilunar,  as  in  the  cuspid,  valves 
■he  effects  of  chronic  disease  are  twofold.  It  may  either  cause 
■obstruction  to  the  onward  flow  of  blood,  or  give  rise  to  regurgitation 
■bnd  t*:»  ft  backwai*d  current.  All  writers,  in  fact,  insist  on  this  dis- 
Kuctiou,  while  admitting  that  both  eirecls  often  exist  ti^gether.  Dr. 
Bloxon.  thei-eforc,  rather  surprised  me  a  short  time  ago  l>y  stating  that 
Mil  his  experience  the  occurrence  of  aortic  obstruction,  ai»art  from 
Begnrgitation,  has  been  extremely  rare.  I  at  first  suppased  that  he 
Iras  referring  to  fatal  cases  only,  among  which  pure  aoitic  stenosis 
fcpould  naturally  be  infrequent,  since  this  is  generally  said  to  atVect  the 
krospect  of  life  less  tlian  any  other  form  of  valvular  alfection,  and 
bince,  moreover,  it  is  very  apt  to  become  complicated  sooner  or  later 
fcy  the  development  of  regurgitation.  Thus,  in  looking  through  the 
Records  of  post-mortem  examinations  for  the  last  six  years — ibiring 
jfrhich  time  there  have  occurred  sixty-eight  fatal  citscs  of  aortic 
lregui*gitant  disease — I  find  only  two,  or  perhaps  three,  of  pure  aortic 
fctcnosis  ;  and  in  at  least  one  of  them  the  patient's  death  was  due  not 
■o  this  aB'ection,  but  to  co-existing  mitral  stenosis.  But  I  afterwards 
psccrtained  that  Dr.  Moxon  believed  aortic  obstruction,  independent  of 
pegurgitation,  to  be  mre  clinically,  as  well  as  in  the  dead-house ;  and 
Kiis  opinion  certainly  appears  to  be  confirmed  by  the  fact  that, 
paring  part  of  the  period  in  which  I  acted  as  Medical  Registrar  at 
Buy's  Hospital  (within  which  period  seventy-one  cases  of  aortic 
■egurgitation  came  under  observation)  I  Hud  only  two  recorded 
■nstances  of  pure  stenosis  of  the  orifice  in  question  j  and  in  one  of 
phese  regurgitation  became  developed  before  the  patient's  death. 

The  changes  U)  which  the  aortic  valves  arc  liable  arc  not  all  in- 
cluded in  the  tluckeniugs,  and  adhesions,  and  puckerings  that  have 
hitherto   been  described,      hi   some  cases  the  tissue  of  the  valves 
undergoes  atropliy;  and  they  become  so  thin,  that  it  is  difiicult  to 
■believe  that  they  were  capable  of  sustaining  a  column  of  blood.     A 
ktriking  example  of  this  came  lately  under  my  notice.     A  young  man, 
fact,  thirty-two,  had  long  suffered  from  asthma,  and  becoming  Huasarcous 
Iwas  admitted  into  Guy's  Hospital  under  the  care  of  Dr.  Wilks.    After 
tdcuth  the  aortic  valves  were  found  to  be  most  rcjuarkably  thinued ; 
■  ^  Path.  Trans,  xxi.  p.  10^. 
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they  had  no  nioi-e  substance  than  the  most  delicate  tissue-paper,  and 
corpora  Aranlii  cinild  bu  lelt  in  them.  One  of  them  was  slightly  few 
trated  near  its  margin.  They  ■wore  very  small,  and,  when  left  to  tht 
selves,  fell  hack  into  the  Sinuses  of  Wilsalva,  The  pnlmonary  valv( 
presented  the  same  cliange  in  a  minor  degree;  and  the  mitral  vah 
was  likewise  nnusually  thin.  The  heait  was  much  enlargwi 
luu»;a  were  eiiiphyseniatous  ,  and  it  appeai-ed  to  nie  that  the  thinni 
of  the  heart's  valves  was  due  to  a  process  of  atrophy,  perliaps  relat 
pathologically  to  that  wliich  caused  the  pulmonaiy  emphysi^ma, 
have  since  found,  in  the  records  of  post-mortem  exaniinatious 
Gay's  Hospita],  a  similar  case,  observed  by  Dr.  Moxon.  It  is  Uiat 
a  Tiian,  aged  fifty-six,  whose  lungs  are  stated  to  have  been 
and  a  little  emphysematous,  and  to  have  contained  much  black  raatl 
The  lieart  was  small  ;  the  right  side  was  dilated,  forming  tl 
apex ;  the  peric:ardiuin  was  everywhere  adheitiiit ;  the  niitnil  u 
aortic  valves  were  very  delicate  in  ajjpearance.^  This  atrophy  of 
aortic  valves  is  prolmbly  rare,  and  has  not  yet  lieen  shown  to  hai 
any  clinical  signifioanee.  But  there  woidd  certainly  appL»ar  to 
danger  of  the  ra]«tute  of  such  tliin  structures,  when  strained  in 
effort  of  coughing  or  in  any  other  way. 

I  have  still  to  mention  another  abnormal  aj^pearanco  iu  the  af.trtic 
valves,  formerly  supposed  (by  Coriigau)  to  render  them  incotajH-tent, 
but  now  known  to  interfere  in  no  way  with  their  functions.  I  refer 
to  the  small  openings  wliich  aru  Bomelimes  found  in  tlie  thin,cresKDl- 
shaped  borders  which  extend  on  either  side  of  the  corpora  Arantii.  liy 
Bouie  writers  analogies  have  been  found  for  such  a  fenestrated  cowli- 
tioti  of  tlie  aortic  valves  in  tlie  normal  state  of  tlie  same  valvwiii 
some  of  the  lower  animals ;  wiulc  othei-s  have  regarded  it  as  exhibitiDi! 
an  identity  of  structure  between  the  semilunar  and  the  cuspid  valv«»; 
the  filaments  which  remain  above  tlie  apertures  being  supposed  to 
answer  to  the  chorda:'  of  a  mitral  or  tricuspid  segment.  It  haa  nlw 
been  doubted  wliethcr  this  fenestration  of  the  aortic  valves  is  ibfl 
result  of  a  slow  atrophic  change,  or  whether  it  is  simply  a  deftrf 
of  original  development.  And  with  reference  to  this  jtoini  Dr. 
*Wilks=*  states  that  he  has  seen  it  in  young  people,  and  has  tlieref"« 
always  regarded  it  as  (congenital. 

Etiology. — Before  passing  to  the  considemtion  of  the  other  caases  of 
dise-ase  of  the  cardiac  valves,  it  may  be  convenient  to  discuss  the  views 
of  certain  writers,  who  have  attributed  to  congenital  malfonnftti<® 
(or  to  intra-uterine  disease)  some  affections  that,  as  it  appears  Ut  wf- 
may  arise  at  any  period  of  life.  These  views  are  of  coti'idrraMa 
antiquity.  In  his  account  of  Mr.  Bulsli-ode's  case,  alremf 
to,  John  Hunter  expresses  a  doubt  whether  the  shrivelled  aj , . 

*  Since  this  was  writtou  I  have  (in  No\'cinbor  1S74)  met  wJth  a  tloM  iii*u»*  *j 
extrtrnie  thiuuing  or  the  aortic  valves,  in  luiother  Jintient,  tvlio  tlictl  of  tbb  r/TrcU  of  |^ 
moimry  oniphyaema, 

3  rutlinlMgii!iil  Anfttomy,  \\,  93. 


DISEASES  OF  TUB  VALVES  OF  THE  llKAXiT. 


613 


valves  of  tlie  aurtii  was  "a  natuiiLl  foniuition,  or  a  diseasa" 
of  anotlier  specimen,  in   which   there  were   two   valves   only 
E?ad  of  three,  otie  of  which  had  a  kind  of  framimi  or  crosa-btir 
'hing  its  middle  to  the  side  of  tlie  nrtery,— the  catalogue  of  tlio 
luterian  Musuuni  says^  '*  this  iimHonuatiou  m'us  in  idl  pmhuhility 
igeuital."     Early  iu  the  present  cenLmy,  Mr.  Burns  described  as  a 
•species  of  mal-conformation  of  the  heart,"  that  condition  in  which 
mitral  valve,  instead  of  being  formed  of  two  flaps,  presents  the 
.ranee  of  a  septutu,  with   an  ajiertnre  in  its  centre,  stretching 
IS  the  opening.     More  recently  several  observers  have  expres.scd 
ilar  opinions.     Dr.  Coinvay  Evans^^  in  recording  a  case  in  which 
luitml  valve  was  funnel-shtiped,  says  this  condition  was  "evidently 
congeniud  origin."     Dr.   Kelly  has  reecntly  maintained  the  same 
.*    And  Dr.  Peacock  devoted  to  tliis  question  a  part  of  his  lirst 
)iiian  Lecture,  delivered  before  the  Ivoyal  College  of  riiysicians  in 
>. 

he  arguments  for  and  against  the  opinion  that  certain  affections 

the   valves  are  congenital  require  to  In*  taken  separately  for  the 

Tcrent  valves. 

nil,  firet,  with  regard  to  the  mUral  valve.     Gi'eat  stress  has  l)eeu 

on  the  fact  that  mitral  stenosis  is  very  frequently  associated  with 

Tcuspid  stenosis.     It  is  generally  said  that  all  tlie  valves  on  the 

right  side  of  the  Iieart.,  which  are  so  rarely  subject  to  disease  in  after 

life,  are  much  more  liable  to  intra-uterino  disease  and  to  nudforma- 

lUon  than  tlie  valves  on  the  left  side.     And  congenital   union   of   the 

Imonary  valves  is  really  coinnion,  being  iuilced  the  most  important 

fonnation  of  the  heart,  and  buing  generully  attended  with  other 

lent  malformations,  such  as  an  aperture  in  the  septum,  &c.     Now, 

the  relatively  higher  function  of  the  right  side  of  the  heart 

ring  fcetal  life  is  sujiposed  to  Iw  the  cause  of  the  greater  liability 

mgenital  disease  in  the  pnhurmary  (jus  compared  with  the  anrtic) 

'C8,  writers  have  assnmed  that  this  liability  nmst  be  shared  by  the 

ispid  valve  also.     But,  as  a  njatter  of  fact,  there  is  no  proof  that 

le   of  the  tricuspid   valve   before   birth  is  otherwise  than   au 

optional  occurrence,  like  disease  of  the  aortic  vnlvos,  or  of  the 

Iral  valve  at  the  same  period.     Friedreich,*  indeed,  says  that  in 

fly-bom  infants  minute  soft  gi-anulations  are  not  rarely  found  on 

ricular  surface  of  the  tricuspid  valve  ;  but,  as  they   do  not 

ly  disturb  the  functions  of  the  valve,  he  hardly  regards  them 

morbid,  coitsidering  them  rather  to  stand  on  the  bonier  between 

iiok»gical  and  pathological  appearances.      Dr.  Peacock,  however, 

related  *  a  case  iu  which  there  was  a  thick  exudation  of  recent 

tiph  on  the  auricidar  surface  of  the  tricuspid  valves,  in  a  cynnolie 

child,  who  died  when  about  sciven  months  old.     It  is  stated  that  the 

ijM  were  thickened  and  adhereut  at  their  angles,  so  as  to  contract 


»  ?»Uu  Tnuw.  xviL  p.  »0. 
*  Op.  cdi.,  (f.  219. 


*  pAth.  Traiiii.  xzL  p.  01 

*  PuUi.  Ti-mia.  V.  p.  fi4. 
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the  dimeusions  of  the  oiiHce  :  but  this  still  admitted  a  ball  twcnt 
four  lines  in  circunifereiice,  while  the  mitral  aperture  had  a  circu 
fereuce  of  only  eighteen  lines.  Friedreich  has  related  a  similtf 
instance.  Now  it  is  certainly  possible  that  tricuspid  stenosis  may 
liave  iU  origin  in  the  intlanimatory  process  desc.ril>ed  by  these  writ* 
as  oociirrinj.1  in  cci-tain  infants  at  or  soon  aft-er  biitli.  But  in  th 
case  it  might  fairly  be  expected  that  tlie  mitral  v»dve,  if  at^ected 
all,  shouhl  l>e  so  in  a  slighter  degree.  Now  1  believe  that  it 
invariably  the  case,  that  when  both  the  valves  in  question  are 
steuosed,  the  mitral  is  much  thicker  and  much  narrower  than  t 
tricuspid.  For  instance,  it  was  so  in  Jlr.  E.  Tye  Smith's  *  case,  win 
Dr.  Peacock  cites  ns  of  conj^enital  orimn. 

Another  ar^nnneut  in  favour  of  the  view  that  mitral  Jstenosie  m 
be  duo  to  inali'orniation  is  based  upon  the  fact  that  the  patient 
sometimes  been  in  bad  health  for  many  years,  or  even  from  h 
Thus,  in  Mr,  Pye  Smith's  ca-se,  the  ]witient  had  been  ailing  all  bi 
life  ;  and,  nltliout^h  tliirty-seven  years  of  age,  did  not  appear  m 
than  rdle'?n  or  sixteen,  and  hud  never  presented  any  signs 
puberty.^  In  1870,  Dr.  Kelly  exliibited  to  the  Pathological  Society 
a  heart  with  a  button-hole  niitml  valve,  taken  from  a  woman  a 
iliirty-thi-ee,  who,  even  w];en  a  chihl,  "could  not  run  about  well  or 
indul^^e  in  any  severe  exertion  on  account  of  ^'reat  shortness  of 
Vireath  and  palpitation  of  the  heart."  But,  so  far  as  I  can  lean),  euch 
cases  are  quite  exceptional.  Patients  aflected  with  mitral  steJioiis 
generally  stat«  that  they  have  had  i>erfect  health  until  a  few  montlus 
or  at  most  two  ux  three  years,  l)efore  they  first  came  under  mcdittl 
observation  for  their  heart-disensa  Moreover  those  who  are  pmrti- 
cally  conversant  with  the  routine  of  morbid  anatomy  will.  1  thinic, 
agree  with  me,  that  in  the  bodies  of  those  who  have  hud  rhea- 
matic  fever  some  ycai*s  before  death,  the  mitral  valve  is  very  &^ 
quently  found  presentin;,^  appearances  which  clearly  indicate  the 
gradual  development  of  stenosis.  In  such  cases  the  inferior  edge  of 
the  valve  is  thickened,  and  harder  than  natural ;  its  orifice  no  longer 
admits  three  liugers  readily ;  its  chorda)  are  beginnin;,'  to  cohere. 
Every  stage  of  transition  may  l)e  seen  hetweoTi  a  healthy  valve  Bod 
one  presenting  the  most  extreme  degi-ee  of  stenosis.  My  l>cliff< 
therefore,  is  that  it  is  needless  to  refer  this  atfectiou  of  the  mitnil 
valve  further  back  than  a  past  attack  of  acute  rheumatism,  if  tii* 
patient  has  had  such  an  attack.  And  even  when  shortness  t)f  ha»fttb 
and  uther  syniplons  of  cardiac  defect  have  existed  from  childhowl,  i* 
appears  to  me  more  likely  that  the  stenosis  is  due  to  morbid  chaiigt^ 
arising  in  tlie  yeai*s  that  may  have  elapsed  since  birth,  than  to  rm- 
fonnation  or  disease  occurring  in  the  short  period  of  intra-uterinc  hfe; 
especially  since  in  the  fcetus  the  left  side  of  the  heart  is  so  situate^ 
as  to  be  very  little  susceptible  of  morbid  action. 

*  Patli.  Trans,  iii    p.  283. 

*  Dr.  Fcucock,  "  Mtilformatioiu  of  the  Heart,"  9nd  ed.,  186(1,  p.  139l 

*  Vn\\\.  TmiiM.  \x\.  p.  »1. 
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Secondly,  ns  concerns  the  aortic  valves.  Adhesion  of  two  or  more 
of  these  valves  sometimes  occurs  in  very  youn<;  children.  Thus  Dr. 
Lloyd*  exhibited  to  tlio  Patliological  Society  the  heart  of  an  infant 
thirteen  months  old,  in  which  tliere  were  only  two  aortic  valves,  and 
the.^f  were  very  red.  roiigli,  h:ird,  cartilaginous  on  their  surface  and 
]>uckered:  one  of  them  was  twice  as  large  as  the  otlier,  and  had  an 
indistinct  ridge  intersecting  its  centre.  Dr.  Workman/  again,  showed 
to  the  same  Society  the  heart  of  a  little  girl,  only  four  years  old  at 
the  time  of  death,  in  wldch  the  aortic  orifice  was  much  contracted, 
and  its  valves  thickened  and  fused  together.  Again,  adhesion  of  ths 
aortic  valves  has  sometimes  been  found  in  young  persons,  associated 
with  the  similar  change  in  the  jmlmonary  valves  which  is  believed  to 
be  invariably  of  congenital  origin.  Thus  I>r.  Wilks*'*  has  reconled 
the  ease  of  a  girl,  n^t^  eighteen,  in  whiuu  the  pulmonary  valves  were 
adiierent,  and  the  aortic  valves  were  twii  in  numV»er,  the  larger  of 
tlieni  having  in  its  interior  a  raised  line  indicating  the  point  of  union 
of  two  former  valves.  Dr.  Ogle*  saw  another  instance  of  the  same 
kind,  in  a  girl,  fourteen  years  old,  in  whom  "  two  contiguous  aortic 
V!ilvi\s  had  their  adjoining  angles  torn  away  from  tlieir  attachment  to. 
the  aorta,  and  subsequently  united  to  each  other  at  a  lower  level." 
It  is  uo  doubt  probable  tliat  in  all  these  cases  the  union  of  the  aortic 
valves  occurred  before  hirth  :  but  such  cases  are  extremely  rare,  and 
surely  aiford  no  gronnd  for  supposing  that  the  adhesions  which  are 
so  commonly  found  at  an  advanut^d  age  are  also  congenhal. 

I  must  next  insist  *>n  the  fact,  that  the  cases  Inst  referred  t-o 
have  characters  which  distinguish  tliem  in  a  very  iinpurtant  way 
fttmi  thotte  in  which  tlie  union  of  the  valves  is  known  to  be  con- 
genita). In  the  first  place,  partial  adhesions  of  the  aortic  valves  are 
commonly  met  with  in  older  subjects,  especially  when  the  coats 
the  aorta  are  also  diseased.  The  adjacent  edges  of  the  valves  are 
ind  t*)  liave  grown  together  for  one  or  two  lines,  the  rest  remain- 
lj»freo.  There  can  Ite  no  qneJstion  of  any  coiigeniUd  defect,  since  I 
am  uot  aware  that  such  partial  adhesions  are  ever  observed  at  im 
early  [M/^riod  of  life:''  yet  it  is  obvious  that  the  continuation  of  the 
name  process  would  lead  to  the  complete  fusion  of  the  valves,  after 
rhich  the  line  of  union  might  be  expected  to  gradually  waste  and 
ppear.  Again,  when  the  aortic  valves  are  adherent,  the  orifice  is 
illy  irregular,  and  the  substance  of  the  valves  greatly  puckered 
ften  deritrmt'd  by  large  masses  of  calrareotis  deposits  Of  this 
renil  capital  illiistriitions  are  given  in  Dr.  Teacock's  published 
minn  Lectuitrs.  fie  supposes  that  in  these  cases  the  union  of 
i\\e  valvea  took  place  before  Lirtk  But  the  appearance  is  very  dif- 
fertMjt  from  that  which  is  seen  in  the  afi'ection  of  the  pulmonary 
valve!i  which  (as  has  already  been  staled)  is  known  to  be  congeuitaL 


'  Path.  Tnuifc  I.  p.  60.  ■  IbuL  xviil  p.  55. 

»  PiliL  XL.  p.  (sU.  •  IbKI,  T.  p.  7n. 

*  tSinco  thl*  was  written  I  have  mot  with  an  iiutanco,  in  which  a  partial  ailhi^aion  of 
iikI  in  tin-  lirtily  ol"  a  lK»y,  c^t.  Irt,  who  huil  Iwrn  drownnl. 
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In  that  case  the  united  valves  form  a  smooth,  dome-shaped 
with  a  regular  f>rific«  in  its  centre,  and  three  anial]  ridges  or  fnui 
ou  its  upper  surface,  placed  at  e<[ual  distances  from  oue  another. 

An  argument  in  favour  of  the  view  that  adhesions  of  the  aonio 
valves  are  congenital  has  been  found  in  the  fact  that,  when  there  are 
only  two  valves,  they  are  sometimes  of  e*[ual  sizti.  It  is  supposed 
that  the  union  must  have  taken  place  while  the  valves  were 
course  of  development.  In  reality,  however,  this  fact  merely  provi 
that  adhesion  occurred  before  tliey  were  fully  grown.  A  case  in  poii 
recently  came  under  my  notice.  A  man,  ait.  twenty-three,  died 
Guy's  Hospital  of  felirile  delirium  in  the  coui^se  of  acute  rheumat 
There  was  no  recent  valvular  distrase :  but  two  of  the  aortic  vali 
were  adherent,  and  the  resulting  valve  was  scarcely  larger  than 
third  valve,  which  was  itself  much  thickened  along  its  whole  etlge, 
also  contracted,  so  that  it  lay  Hat  (gainst  the  aortic  wall.  The  pel 
cardial  sac  was  universally  closed  by  old  adhesions.  Now  this  pati* 
was  said  to  have  had  chorea  and  rheumatic  fever  in  childhood,  ai 
afterwards  to  have  suffered  frnm  distinct  symptoms  of  heart-dii 
dyspuom,  palpitation,  &c.  His  illness  at  that  time  was  doubtless  thi 
cause  of  the  morbid  changes  both  outside  his  heart  and  in  it,s  iuterii 

Two  points  remain  to  be  considered,  whioli  aiford  powerful,  and 
my  mind  convincing,  arguments  against  the  view  that  adhesions 
the  aortic  valves  are  always,  or  even  frequently,  of  congenital  ongiitj 
The  first  is  the  extreme  frequency  with  which  such  adhesious  ore 
found  iu  the  latc^r  periixis  of  life.  Thus,  according  to  i)r.  Peacock,^ 
"  of  forty-three  cases  in  wliich  the  aortic  valves  were  diseased,  either 
alone  or  in  crnijunction  with  the  mitral  valve,  in  eleven  (or  2.t*5  p.ii) 
there  was  mallormatian  of  the  valves,  which  prubably  laid  tlie  founda* 
tions  of  the  subsequent  disease."  Dr.  Peacock  goes  on  t<i  say  that  this 
proportion  is  much  larger  than  would  d  priori  have  been  exj)ect«d. 
I  think  that  it  shows  clearly  how  untenable  is  his  position.  Itia 
scarcely  conceivalile  tluiL  a  cougeuitJil  malfcjrmution,  which  we  luivc 
Seen  to  be  extreutely  rare  in  infants,  should  be  so  commonly  foumlii* 
adults.  Agaiu,  the  duration  of  life  in  the  cases  under  consideration 
is  altogether  adverse  to  the  opinion  that  the  valvular  disease  hrf 
existed  from  the  time  of  birth.  Congenitid  malformations  may,  rf 
course,  bo  found  in  the  bodies  of  those  who  have  lived  long,  proridfid 
these  malformations  were  not  such  as  to  interfere  with  the  fun( 
of  any  vital  organ:  and  in  exceptional  cases,  even  when  they 
interfere.  Pmt,  if  we  average  a  considerable  iminl»er  of  case-s,  we 
sm-ely  assert  with  contideuce  that  a  congenital  adhesion  of  the 
valves,  greatly  narrowing  the  aperture,  must  inevitably  tend  tt»  short< 
lifa  Yet  we  find  Dr.  Peacock  deducing  from  his  statistical  iuqnirit 
that  "  in  cases  of  aortic  valvular  disease  assigned  to  malformation,  tb( 
age  of  all  the  patients  averaged  423  years,  antl  the  extremes  of  ages  wv 
eighteen  and  seventy-six  :  while  the  meJin  age  of  the  patients  iaj 
whom  aortic  valvular  disease  originated  in  other  ways  was  onlj 

'  <'roonian  Le<.'tares. 
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slightly  greater,  or  47*4  years,  and  the  extremes  of  age  were  twenty* 
one  and  sixty-two." 

The  influence  of  congenital  defect  in  the  causation  of  diseases  of 
the  cardiac  valves  is  perhaps  not  limited  to  the  cases  which  we  have 
hitherto  been  considering.  According  to  Virchow,i  who  has  recently 
devoted  much  attention  to  the  defective  development  of  the  aorta 
that  is  found  in  patients  affected  with  chlorosis,  inflammation  of  the 
mitral  or  aortic  valves  is  found  with  disproportionate  frequency  in 
these  cases.  He  thinks  that  the  congenital  narrowness  of  the  aorta 
impedes  the  outflow  of  blood  from  the  left  ventricle,  and  so  increases 
the  strain  to  which  the  valves  are  exposed.  In  connection  with  this 
subject,  the  late  Dr.  Barlow  ^  must  be  mentioned.  He  believed  that 
in  certain  young  subjects  the  trachea  failed  to  undergo  due  develop- 
ment. This,  he  thought,  led  to  imperfect  expansion  of  the  chest, 
and  consequently  the  supply  of  blood  to  the  left  side  of  the  heart 
■was  impeded ;  and  not  only  the  aorta,  but  likewise  even  the  orifices 
of  the  heart's  chambers,  were  prevented  from  attaining  their  proper 
size.  Dr.  Wilks  has  put  up  in  the  museum  of  Guy*s  Hospital '  a 
specimen  illustrative  of  Dr.  Barlow*s  theory.  I  find,  however,  that 
in  this,  as  in  both  Dr.  Barlow's  caseSj^itral  stenosis  existed  in  a 
d^ree  quite  disproportionate  to  that  Sf  the  other  changes ;  and  I 
must  confess  that  I  am  inclined  to  think  that  this  was  the  primary 
lesion,  that  it  arose  in  childhood  (as  seems  often  to  be  the  case),  and 
that  the  smallness  of  the  trachea  was  but  a  part  of  a  defective 
development  of  the  body  generally,  consequent  on  the  imperfect  state 
of  the  circulation  caused  by  the  valvular  disease. 

"We  have  now  to  ask,  what  are  the  causes  by  which  diseases  of  the 
valves  of  the  heart  are  generally  produced  ?  And  the  answer  to  this 
question  is,  that  by  far  the  most  common  cause  is  an  attack  of 
"rheumatic  fever,"  or  "articular  rheumatism,"  as  it  is  termed  in  Dr. 
GkuTod's  article  in  the  first  volume  of  this  work.  Dr.  Garrod  has 
there  pointed  out  that  as  far  back  as  1788  Dr.  Pit^saim  had  noticed 
that  persons  subject  to  rheumatism  were  attacked  more  frequently 
than  others  with  symptoms  of  heart  disease  ;  and  that  other  wiiters 
at  the  commencement  of  the  present  century  mentioned  the  same 
fact.  But  they  were  exceptions.  Few  things  in  medical  literature 
are  more  curious,  than  to  read  the  works  of  Bums  and  Kreysig  and 
Corvisart  on  diseases  of  the  heart,  and  to  find  that  they  had  not 
tiie  slightest  suspicion  of  the  rheumatic  origin  of  these  affections. 
So  late  as  the  year  1835,  indeed,  Bouillaud*  was  able  to  claim  for 
himself  the  discovery  that  rheumatic  pericarditis  (a  disease  at  that 
time  generally  recognized),  is  frequently  accompanied  by  inflamma- 
tion of  the  lining  membrane  of  the  heart — for  which  disease  he  then 
proposed  the  name  of  endocarditis. 

1  "XJebor  die  Chlorose,  und  die  damit  ziwammenhangeiulea  Anomalien  im  Gtfasa- 
appnratiu,"  Berlin,  1872,  p.  18. 

•  Ony's  Hospital  Reports,  1st  series,  vol.  vi.  p.  235. 

•  Prep.  1412".    Catalogue,  vol.  i  p.  31. 

•  ;•  Traite  Clinique  des  Maladies  du  Cujur,"  Taris,  ♦om,  i.  p.  276. 

'  VOL.  IV.  ft  3 
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After  this  1  suppose  that  the  occurrence  of  valvular  disease  of  iLc 
heart  m  the  course  of  rheumatic  fever  soon  became  nuiversally 
known  ;  and  several  writers  liave  published  nuuiencal  statements  \nth 
regard  to  its  frequency,  in  these  there  is  a  fair  general  agre<aneut 
Dr.  Peacock^  quotes  Dr.  Fuller  as  stating  that  in  his  cases  of  ?*■■•''■ 
rlmuniatism  some  cardiac  complication  was  present  in  4D"3  per  .  v 
while  Dr.  Barclay  found  that  in  his  cases  the  proporlion  was  3D  per 
cent.  Dr.  Peacock  gives  42-i  per  cent,  as  the  corresponding  proper 
tion  in  the  cases  which  came  under  his  care  from  18i6  to  IStiS. 

It  is  to  be  obsen'cd  that,  in  these  figures,  ]>ericarditis  is  included  tl 
well  as  endocarditis  ;  and  also  that  in  many  cases  tliere  was  old  diseiM 
of  the  heart  from  former  attacks  of  acute  rheumatism.      IV»ni  'V 
Fuller  and  Dr.  Peacock  have  attempted  to  distinguish  these  i 
and  to  determine  the  exact  frequency  of  recent  endocardial  mi-' 
but  I  doubt  whether  much  reliance  can  be  placed  upon  their  r- 
M'hicb  are  based  upon  stethoscopical  evidence  only.     Indeed,  it  is 
questionable  whether  we  can  trust  to  auscultation  for  determiniivj  *^'- 
presence  or  absence  of  early  endocarditis.     I  believe  that  at  ' 
Hospital  it  has  been  foimd  that  iu  fatal  cases  of  acute  rbfn:rij:i-ji; 
(and  still  more  of  diorea)  there  has  been  by  no  means  a  «.'.--■'  :  tr- 
respoudence  Ivetween  the  observation  of  a  murmur  during  life  and  '.ii' 
detection  of  vegptations  on  the  vnlves  after  death.     Sometime?,  wL-jti 
a  systolic  murmur  has  been  present,  the  valves  have  been  heallh}*: 
and,  on  the  other  handj  when  no  murmur  could  be  detected  they  Iui» 
been  found  to  be  diseased. 

On  the  otlier  hand,  objections  of  at  least  ct[Ual  force  may  l>e  ai«d 
against  the  use  of  pathological  observations  to  determine  the  qnosQoD 
as  to  the  numerical  frequency  of  endocarditis  iu  acute  rheumatisaL 
As  far  as  I  know,  uo  series  of  unselected  cases  of  fatal  acute 
mntism  has  as  yet  ever  been  published.  But  I  find  thai  at  Gi 
Hospital,  in  a  i)eriod  of  rather  more  than  twenty  years,  there  have 
thirty-two  such  cases,  in  most  of  which  the  dnsense  was  a  firsl  »itt 
Now  in  twelve  of  these  cases  the  valves  were  i>erfectly  \v 
twenty  cases  one  or  more  of  them  was  diseased.  Six 
mitral  valve  was  alone  affected ;  three  times  the  aortic  valves  aloDt; 
in  ten  cases  botli  the  mitnd  and  the  aortic  valves  were  diseased 
in  one  other  case,  both  these  and  the  tricuspid  alaa  This  would  gii 
62'5  per  cent.,  as  the  proportion  of  cases  of  acute  rheumatiim 
which  acute  endocarditis  occurs. 

Now  I  shall  presently  sliow  that  in  all  these  cases  the  chAngM  itt 
the  valves  were  slight,  and  that  they  were  not  at  all  coDcem«d  in 
causing  death.  The  fatal  tennination  was  doubtless  genenJly  du-  t' 
hypeqjyrexin,  which  (as  is  well  known)  often  comes  on  in  oase^  tb*i 
had  previously  appeared  to  be  of  a  mild  chanicter.  Still  I  ibxnk  it 
cannot  be  denied  tliat  the  thirty-two  fatal  cases  were  on  an 
cases  of  excessive  se^'e^ity;    for  in  twenty-one  of  them  th^w 


Clioical-Society's  TiunflBctionf,  ii-  p-  222. 
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recent  pericarditis.    Probably,  therefoi-e,  we  cannot  accept  these  cases 
\  as  showing  that  625  per  cent,  is  really  the  proportion  of  cases  of  acute 
1  rheumatism  in  which  endocarditis  occurs.     Indeed,  if  the  cases  could 
^  be  regarded  as  average  ones,  we  should  have  to  suppose  the  proportion 
to  l>e  really  higher  stiJl,  for  in  many  of  them  death  occurred  at  a  very 
early  8t.a;::;e. 
'       After  all,  it  may  perhaps  be  said  that  lite  exact  determination  of 
;  the  frequency  of  endocarditis  in  acute  rheumatism  is  of  less  conse- 
quence than  has  been  supposed  :  for  Dr.  Peacock's  observations  render 
it  probable  that  this  may  vary  cousidorably  at  different  periods  and 
Lamoug  different  classes  of  the  population.     For  practical  purposes  we 
HMy  perhaps  lake  it  at  from  40  to  .10  per  cent. 

Wiirext  to  acute  rheumatism,  cliorea  is  the  disease  which  most 
frequently  gives  rise  to  disease  of  the  cardiac  valves.  I  believe  that 
this  fact  was  first  pointed  out  by  Dr.  Hughes  in  a  paper  in  the  Guy*s 
Hoapilal  Reports.*     He  found  tliat  out  of  14  fatal  cases  of  chorea,  in 

Kch  the  state  of  the  valves  of  the  heart  is  mentioned,  there  were 
r  two  in  which  these  structures  were  reported  to  be  healthy.   .  In 
the  last  twenty  years  we  have  had  at  Guy's  Hospital  sixteen  otiier 
fatal  cases  of  chorea,  in  which  post-inortom  examinations  have  bton 
made  ;  and  in  only  two  of  these  were  all  the  valves  perfectly  healthy. 
Nine  times  there  were  vegetations  on  the  mitral  valve  alone ;  twice 
on  tlie  aortic  valves  alone;  three  times  on  both  the  mitral  and  the 
^■rtic  valves.     Probably,  however,  these  figures  must  not  be  taken 
^B  indicating  the  liability  to  the  occurrence  of  cardiac  disease  in 
^on-fatal  civses  of  chorea,  since  severe  forms  of  the  disease  are  at  once 
more  likely  to  destroy  life  than  mild  ones,  and  more  likely  also  to  be 
complicated  with  valvular  inHammation.^     Thus  it  would  not  be  safe 
to  infer  (as  might  at  first  be  supposed)  that  disease  of  the  cardiac 
Tilves  is  aljsolutely  of  more  constant  occuixence  in  chorea  than  in 
vote  rheumatism  itself. 

Even  in  proti-ncted  fatal  cases  of  chorea,  T  believe  that  the  cardiac 
ftffiaction  is  always  slight  in  degree;  not  going  beyond  U»e  presence 
of  a  row  of  minute  gmnulations  on  the  edge  of  one  or  more  of  the 
nives,  wliich  might  easily  escape  notice,  if  not  specially  looked  for, 
l^ericanlitis,  again,  scarcely  ever  occurs  as  a  result  of  chorea  apart 
bMB  rheumatism ;  having,  in  fact,  been  present  in  only  one  of  the 
ttBtoan  cases  that  I  have  collected.  It  is,  1  think,  generaUy  supposed 
ttflltactile  rheumatism  differs  from  chorea,  not  only  in  the  liability  to 
|B^ica^litiJ^.  but  also  in  the  much  greater  severity  and  extent  of  the 
endocarditis  which  attends  it.  It  was,  therefore,  with  some  surprise 
that  r  fnund  that  in  each  of  the  fourteen  cases  of  fatal  acute  rheumatism, 
«r       "  '  1v'  mentioned  as  having  presented  valvular  tUseaae, 

tli-  ;ed  meroly  in  the  presence  of  a  row  of  minute 

»  SrH.*t  li.  To\.  iv.  p.  360 ;  ami  S«rics  iii.  vol.  i.  p.  21". 

Mtiiin,  howerer,  that  in  oiu-  of  ihc  ratal  raws  of  chorea  miilercoiiri4«ration 
;i  WM  aofi'lrntil,  hnviiig  Iwt-u  duo  to  tli)ilitlicria,  which  she  onught  from 
:-iiui>L     In  Hti«  iniUnrfi  vfgetatioiu  were  fonud  in  lh«  aarttc  Tain's. 
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granulations,  precisely  like  those  seen  in  chorea.  In  no  instance  w< 
those  larger  vegetations  present  that  are  so  commonly  found  uni 
other  conditions,  nor  was  there  ever  any  ulceration. 

A  third  disease,  whicli  may  also  lead  to  changes  in  the  vali 
exactly  like  those  which  occur  in  acute  rheumatism  and  in  chorea, 
pyaemia.  Tn  1803  I  exhibited  to  the  Patholocjical  Society  twosjiecii 
in  which  there  wore  well-marked  vegetations  on  the  mitml  valvi*,  ii 
pysemia  after   surgical   operations.      Similar  cases  liave  since  \m 
recorded  by  other  observers.     In  six  years  (from  18G6  to  1871  ii 
elusive)  I  find  thut  the  records  of  post-mortem  oxaminations  at  Gui 
Hospital  contain  twelve  cases  of  pyremia  in  which  one  or  more  of 
cardiac  valves  has  been  found  diseased.     In  two  or  three  of  tht 
cases,  however,  the  affected  valve  has  been  found  ulcerated. 
has  sometimes  been  observed,  when  the  pyfemia  was  evidently 
external  origin.     Thus  in  18G7  I  lind  a  case  of  pyicmia  recorded, 
which  part  of  the  ilap  of  the  mitral  valve  was  found  ulcerated  awj 
from  its  chordas.    The  point  is  of  some  importance,  because  (as  I  bai 
shown  elsewhereV  it  suggests  a  doubt  as  to  the  interpretation  of  soi 
of  the  cases  in  which  ulcerative  endocarditis  has  been  l)elieved 
have  been  the  caiisc  of  blood-poisoning  by  Dr.  Kirkes  and  others. 

Another,  but  an  iu<lirect,  cause  of  endocarditis  is,  I  believe, 
existence  of  chronic  spinal  deformity.      I  have  recently*   record* 
several  cases  of  this  kind  in  which  death  took  place  from  pulmoi 
obstruction  and  dmpsy.     In  one  nf  them  the  aortic  valves  were  fot 
to  be  retroverted  and  covered  with  vegetations.     This  at  first  seeuw 
to  be  dillicult  of  explanation  :  but  I  subsequently  found  reason 
attribute  it  to  the  increased  tension  within  the  aorta  that  must  ha* 
resulted  from  the  sharp  bend  in  its  descending  part  where  it  was 
by  its  intercostal  branches  into  the  very  acute  angle  formed  by 
diseased  vertebnv.     Since  \X\c.\\  I  have  seen  acut€  endocarditis  nifect- 
ing  the  aortic  and  the  milral  valves  in  a  man  who  died  of  hrouchiti* 
and  dilatation  of  tho  bronchial  tubes,  consequent  on  anchylosis  of  all 
the  vertebra?  together,  and  of  the  ribs  to  the  vertehnu.     Rut  ia  tlu*^ 
case  I  did  not  discover  any  evidence  that  the  aorta  bad  been 
pressed  or  interfered  with.     A  somewhat  analogous  case  to  the 
one  mentioned  in  this  paragraph  has,  however,  occurred  ' 
which  the  aorta  was  conipivssed  by  large  masses  of  cuseoi. 
and  in  which  the  aortic  valves  were  affected  with  acute  end* 
And  Dr.  Ooodhart  lately  met  witli  a  case  of  congenital  stenosis 
descendint^  part  of  the  arch  of  the  aorta  in  which  there  waa  a  sii 
aflection  of  the  valve?^. 

There  are  still  some  other  (bseases  in  which  similar  minute  grw**] 
lations  on  the  canliac  valves  have  been  occasionally  found  in  tw 
postmortem  theatre  of  Guy's.  Thus  in  six  years  (l8Gr>-7l;  ^j 
lind  their  presence  recorded  in  thrf»e  cases  of  cancer  (of  the  iitcnis.' 
the  liver,  and  the  gall-bladder  respectively),  in  one  case  of  phlhis^.  i" , 

'  Path.  Trans,  xvii.  p.  60. 

"  Guy'a  Koi]>i(al  Uo|>orU,  soriw  iil  vol.  xij;.  p.  IPP. 
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BUe  case  of  lobular  pneumonia,  iu  one  case  of  Briglit's  disease,  in  cue 
■kse  of  pueqfCi-.U  peritouitis,  iu  one  case  of  syphilitic  disease  of  the 
liver,  twice  in  cases  of  dilated  heart,  and  once  Avhen  there  was  old 
aidhesion  of  the  two  surfaces  of  the  pericardiiun.  They  were  also  found 
iu  one  case  of  cholera;  but  as  the  disease  proved  fatal  in  12  hours, 
it  ruust  be  supposed  that  tbey  existed  before  the  attack  commenced. 

It  has  been  stated  that  in  all  the  fatal  cases  of  rheumatic  fever 
that  have  come  under  observation  at  Guy's  Hospital  within  the  last 
few  years  the  changes  in  the  valves  have  been  alight,  and  in  fact 
identical  with  those  which  are  well  known  to  occur  in  chorea.  But  I 
must  not  omit  to  mention  that  writers  have  recorded  instances  in  which 
the  valves  have  beeu  much  more  severely  attacked.  Thus  Sir  Thomas 
Watson  ^  relates  two  cases,  in  which  death  is  stated  to  have  occurred  in 
a  first  attack  of  rheumatic  fever,  complicated  with  acute  jilemisy,  three 
weeks  and  four  weeks  respectively  after  admission  of  the  patients  into 
hospital.  In  neither  instance  was  any  trace  of  pericarditis  discovered 
after  death.  In  each,  one  of  the  aortic  valves  was  a  mass  of  ragged 
ulceration ;  and  the  adjacent  portions  of  the  two  other  valves  were  iu 
a  slighter  degree  implicated.  In  one  of  the  cases  the  ulcerating  j>rocess 
had  penetrated  through  the  valve  into  the  nmscular  substance  beyond, 
and  eaten  a  hole  completely  through  the  septum.  In  the  other  case 
an  absces^s  as  large  as  a  hazel-nut  was  found  m  the  muscular  substance 
of  the  septum,  immediately  opposite  the  disorganized  valve.  Now 
the  occun-ence  of  such  an  abscess  is  so  rare  in  acute  rheumatism,  that 
I  almost  think  it  is  peniiissible  to  express  a  doubt  whether  the  case 
was  not  rather  one  of  pyiemia,  or  of  primary  ulcerative  endocarditis, 

Ith  articular  paius :  for  such  cases  have  often  beeu  mistaken  for 
is  of  rheumatic  fever.  Sii*  Thomas  Watson  goes  on  to  remark 
that  these  were  the  only  instances  of  the  kind  which  he  had  seen. 
In  the  other  fatal  cases  of  acute  rheumatism  related  in  his  book 
only  slight  changes  in  the  cardiac  valves  were  found  after  death. 

It  may  be  convenient  here  to  complete  all  that  has  to  be  said  in 
reference  to  the  general  etiology  of  the  acute  destructive  disease  of 
the  valves,  which  has  recently  attmeted  so  nmch  notice,  under  the 
name  of  Ulcerative  Endocarditis — a  name  first  given  to  it,  I  believe 
by  Charcot  and  Vulpian  in  1801.  Besides  its  occasional  origin 
iu  pytemia  and  perhaps  in  acute  rheumatism  (as  just  mentioned), 
this  aifection  has  often  been  found  to  occur  iu  the  latter  months  of 
pregnancy,  or  a  few  weeks  after  delivery.  Virchow  ^  says  that  iu  the 
ChariUj  at  Berlin  there  is  never  a  year  iu  which  several  instances  of 
this  do  not  oeciu".  It  is  true  that  in  the  majority  of  these  cases  in- 
flammation of  the  uterus  is  present,  so  that  the  endocarditis  might  bo 
supposed  to  be  simply  a  manifestation  of  p^asmia,  but  occasionally 
the  pelvic  organs  are  ijiute  healthy.  Very  often,  however,  lUcerative 
endocarditis  can  be  traced  to  none  of  these  conditions,  and  may  bo 

^P  Lectures  on  the  Prindpk'a  and  rractice  of  Physic,  4th  oJiliou,  1857,  |>.  316. 

^P  '*  UctMr  die  Cliloiosc  ....  Kiidocarditis  ruorperalis, "  licrliii,  1872,  p.  20  ;  sc«  also 

^n^aCAO, "LoctnreA  on  CUnicul  Blcdiciuc, " ^e v  Sydouhom  .Sucicty'a Trans,  vol  iv.  p.  459. 
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said  to  arise  spontaneously,  so  far  as  our  knowledge  at  this  time 
extends.  Tlie  patient  may  liave  previously  been  a  healthy  subject, 
and  the  disease  may  arise  suddenly  with  sliivering,  so  that  it  is  oft«n 
mistaken  for  enteric  fever  or  some  other  acute  disease.  But  sud 
cases  are  exceptional ;  nmcli  more  coinuionly  ulcerative  endocardidi 
attacks  valves  which  wore  previously  unsound,  and  its  effecU  oTcrlie 
and  are  blended  with  those  of  chronic  valvular  disease. 

We  may  now  pass  to  consider  the  caxisation  of  chronic  alTei^tionsof 
the  cardiac  valves ;  and  of  these  a  lart^e  proportion,  probuhly  the 
majority,  aiise  out  of  the  acute  affections  already  described  as  ocauring 
in  tlie  course  of  acute  rheumatism  and  of  chorea  (for  pysemia,  being 
itself  almost  always  fat^d,  can  hardly  be  credited  with  a  share  iutlw 
production  of  these  more  remote  changes).  Witli  regard  to  the  detwb 
of  the  processes  by  which  these  results  are  brought  about,  it  may  be 
said  that  at  the  present  time  we  know  scarcely  anything.  We  do  not 
even  know  whether  an  acute  affection,  once  developed,  ever  suhsida 
entirely,  and  leaves  the  valve  perfectly  healthy.  I  think  that  this 
must  not  infrequently  occur,  especiidly  after  chorea,  for  we  have  seen 
that  the  valves  are  y^ry  often  affected  in  this  common  mtdady,  and 
yet  it  has  in  my  experience  comparatively  sehlom  hapj>ened  thai 
patients  Inbourinf;  under  valvular  disease  have  stated  that  they  had 
previously  had  cliorea.  Another  argument  to  the  same  «' 
perhaps  be  fi^iind  in  the  comparative  rarity  of  chronic  i 
disease  of  the  aortic  valves  in  women.  We  have  seen  that  the  aortic 
valves  were  found  to  be  affected  in  tliiileen  out  of  twentj'  caaw  d 
acute  rheumatic  endocarditis.  Now  of  these  cases  at  least  aevBQ 
occurred  in  females.  But  in  the  yeare  1807-71,  for  23  cases  of  chronic 
aortic  disease  with  history  of  previous  acute  rheumatism  in  malo, 
only  fj  cases  in  fenxales  came  under  observation  in  the  p<>st-mortCD 
theatre  at  Guy's.  It  woidtl  seem  to  follow  that  in  women  rhemnatic 
inflammation  of  the  aortic  valves  must  often  subside  entiwiy. 
without  leading  to  chronic  disease.  If  this  be  true,  it  is  of  verj 
great  importance,  for  it  may  teach  us  a  most  valuable  lesson.  Wi 
shall  presently  scr^  that  the  aortic  valves  are  in  men  liable  to  *t 
and  pressure,  from  which  in  the  other  sex  they  are  free;  and  tliatitt 
consequence  non-rheumatic  disease  of  the  aortic  valves  is  in  BrtB 
very  common,  in  women  comparatively  rare.  It  appears  veryiirobtU* 
that  the  same  freedom  from  strain  and  pressure  may  also  enable  the* 
valves  in  women  to  recover  from  rlieumatic  inflammation  more  pO' 
fectly  than  in  men.  And,  if  so,  we  may  learn  how  to  obviate  the 
ill-eifectb  of  such  inflammation  in  both  sexes,  and  in  the  case  of  all 
the  valves,  by  keeping  the  patients  at  rest,  and  making  th*nu  abatam 
from  work  and  exertion  of  every  kind,  for  a  long  periotl  after  an  " 
of  endocarditis. 

It  is  at  any  rate  certain  that  the  granulations,  which  appear  to 
constantly  present  in  acute  affections  of  the  valves,  1  ic 

but  a  transitory  existence.    Sometimes,  iaideed.  they  b' 
and  can  thus  be  recognized  long  after  all  acute  disease  hiu 
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But  moTG  often  tlioy  disnp])ear,  and  thus  in  chronic  rheumatic 
jc  tlic  surface  of  the  thickeuoJ  and  calcified  valves  is  ot'teu  found 
perfectly  free  from  them.  U'hen  uncftlcififd  granulations  or 
iitions  are  found  in  cases  of  long  standin|^%  I  believe  that  they 
are  always  of  rather  recent  fonnation,  and  due  to  the  supervention  of 
au  acute  inflamntatiou,  to  which  (as  we  have  seen)  valves  already 
diseased  are  particularly  liable. 

In  a  considerable  proportion  of  cases,  however,  chronic  valvular 
iase  can  be  traced  to  none  of  the  conditions  that  have  as  yet  been 
lentioned.  And  its  etiology  appears  then  to  be  diflerent  in  the  case 
difiercnt  valves.  Affections  of  the  aortic  valves  often  accompany 
lilai'  morbid  changes  in  the  walls  of  the  base  of  the  aorta  itself, 
tanges  often  spoken  of  as  "  athei-omatous,"  but  really  dependent 
R  chronic  iutiammation  of  the  art<*rial  coats,  or  (as  it  is  tinned 
Virchow  and  others)  an  arteritis  deformans.  This  disease  occurs 
jecially  in  men  (as  for  example,  sawyers,  smiths,  strikfi-s  and 
Iveters,  bricklayer's  labourers,  and  hodmen)  whose  occupatiuns  involve 
sat  muscular  efforts,  by  which  the  arterial  pressure  and  the  strain 
the  aortic  coats  are  increased.  Writers  have  generally  stated  that 
»ns  of  rather  advanced  age  are  more  liable  to  it,  but  Dr.  Allbutt 
kya  that  it  is  ver)-"  common  in  I^eds  amonp  quite  young  meu.^ 
According  to  Peacock,  a  similar  affection  is  not  infrequently  observed 
to  occur  in  girls  engaged  as  nunsemaids,  and  in  other  sen'ants,  who 
are  subjected  to  straining  efforts  before  they  have  attained  their  fall 
mgth.  It  is  fiu-ther  to  be  noted  that,  although  the  affection  of  the 
_  Ives  in  all  these  cases  appeais  to  be  identical  in  nature  with  that 
■which  occurs  in  the  walls  of  the  aorta,  the  two  are  by  uo  means 
invariably  affected  in  an  equal  degree.  Dr.  ^Ulbutthas  suggested  the 
opinion  that  continuous  labour,  such  as  hammer-work,  is  more  in- 
rious  to  the  aorta  itself,  and  that  sudden  strains,  like  the  lifting  of 
sights,  tell  rather  ujwn  the  valves.  The  relative  fi-equency  "with 
ich  valvular  disease  is  thus  due  respectively  to  meehanical  strain 
injury  and  to  the  effects  of  antecedent  acute  disease,  probably  differs 
iatly  among  different  classes  of  the  pop\ilation,  and  in  different 
ities,  according  to  the  occupations  of  the  lower  orders  in  them.  Pr. 
Ibutt  tells  us  that  in  Leeds,  in  hospital  practice,  heai't  diseases  doc 
Lte  rheumatism  are  among  yoxmg  men  fewer  than  those  ^vhicL  he 
samt  to  attribute  to  over-exertion  of  the  body.  lu  this  statement, 
wevcT,  no  account  is  taken  of  the  affections  of  different  val\*€3 
|>arately.  I  believe  that  in  hospital  practice  in  London  one  fails  to 
itain  a  history  of  a  past  attack  of  rheumatic  fever  in  at  least  lialf 
le  cases  of  chronic  regurgitant  disease  of  the  aortic  valves  that  are 
met  with  in  adults,  and  that  in  almost  all  these  cases  the  changes  in 
le  valves  arc  associated  with  similar  changes  in  the  walls  of  the 
>rta,  and  are  the  residt  of  habitual  or  repeated  straining  efforts  of 
le  kind  or  another. 

»  "The  EOecU  of  Overwork  ami  Slr»iu  ou  \\w  H«ftit  aud  Great  Iilood-vcM*la,''  St 
>igo'ii  IlMpitoI  K«portB,  r.  \t.  23. 
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It  is  far  otlierwise  in  the  case  of  the  mitral  valve.    lu  this  sti 
atlieroma  appears  only  in  the  form  of  slight  cream-coloured  patchc 
placed  near  the  V«isc  of  tlie  valve,  and  therefore  iuca])ahlc  of  impt«dii]B^ 
its  closure.    Nor  can  any  luorLid  cliange  in  the  niitral  valve  Ite  traced 
in  association  with  the  disease  of  the  aortic  valves  just  de-scribed  a 
due  to  arteritis  deformans.    Still,  tliere  are  a  large  number  of  cases 
mitral  stenosis  in  which  no  previous  attaclf  of  acute  rheumatism 
chorea  seems  to  have  occurred,  and  the  subjects  ai*e  many  of  th< 
children,  in  whom  no  definite  illness  could  have  been  overlooked  or  k 
gotten.   Such  cases  have  been  by  some  writers  attributed  to  congenital 
malformation,  a  view  which  I  have  already  endeavoured  to  disprove 
Other  obsen'ers  have  supposed  them  t-o  be  due  to  latent  rheumatic 
that  is,  to  manifestations  of  the  rheumatic  state,  which  has  for  sioi 
reason  failed  to  display  itself  in  the  characteristic  articular  malj 
On  closer  inquiry  it  may  sometimes  be  elicited  that  such  patients  h\\ 
formerly  sufl'ered  from   "growing   pains"  or  "rheumatic  pains* 
greater  or  less  severity,  and  certain  observers,  among  whom  may 
mentioned  no  less  au  authority  than  the  late  Dr.  Addison,  have  pi 
these  into  service  as  affording  evidence  of  the  existence  of  a  coi 
tutional  state.     It  must  be  admitted  that  rheumatic  i>ericarditis  o( 
precedes  any  affection  of  the  joints,  and  that  in  young  people  alnav^ 
suffering  from  valvular  disease  of  the  heart  without  any  history 
previous  rheumatism,  the  joints  sometimes  become  swollen  and  painfnt^ 
or  chorea  is  developed     I  have  therefore  no  doubt  tliat  many  of 
these  cases  of  mitral  stenosis  are  really  the  results  of  a  rheumatic 
tendency.   But  it  is  still  a  question  whctlier  they  are  not  too  frequcal 
for  such  an  explanation  to  be  applicable  to  all  of  them  in  which  no 
history  of  pre\'ious  rheumatism  can  be  traced 

It  would  appear,  therefore,  that  the  mitral  valve  is  very  halile, 
even  in  children  and  young  subjects,  to  undergo  those  changes  mLIcIi 
lead  to  stenosis,  either  as  the  result  of  a  spontaneous  chronic  morbiil 
process,  or  else  as  the  consequence  of  some  disease  (other  ilwu 
rheumatism  or  chorea),  the  tendency  of  which  to  produce  eud£>- 
cardiiis  is  as  yet  unknown.  Cnn  this  disease  be  scarlatina  ordipli- 
theria  ?  I  have  read  (but  I  do  not  know  where)  that  M.  IJouclmthas 
recently  brought  forward  diphtheria  as  often  leading  to  the  formitWD 
of  granulations  on  the  mitral  valve,  but  in  the  few  autopsies  that  I 
have  made  these  have  been  altscut.  As  is  well-known,  scarlatina  it 
often  followed  by  acute  rheumatism,  or  an  articular  disease  idlied  ty 
it ;  and  tliis  may  be  complicated  with  endocarditis,  as  has  been  shovji 
by  Trousseau  and  others.  Nay,  in  cases  of  chronic  valvular  disewei^ 
is  not  very  uncommon  for  the  patient's  illness  to  be  referred  backtotf 
attack  of  scarlatina.  But  1  am  nevertheless  very  doubtful  whctber 
this  disease  can  be  called  in  to  account  for  the  cases  that  now  nw»l 
explanation,  for  I  fail  to  find  any  evidence  that  scarlatina  iu  ii^ 
is  capable  of  setting  up  endocarditis.  So  far  as  1  am  aware,  when  • 
child  dies  of  scarlatinal  dropsy,  or  of  any  one  of  its  other  sotjueU'i 
the  valves  are  constantly  found  healthy. 
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Witliin  the  last  few  ycavs  it  lias  been  a  matter  of  fretiueat  dis- 
cussion nmoug  pathologists  -whether  syphilis  is  ever  a  cause  of  disease 
of  the  cardiac  valves.  The  idea  is  indeed  no  new  one  ;  for  ror\'isart  * 
long  ago  suggested  that  vegetations  of  the  valves  were  of  venereal 
nature.  No  less  an  aiitliority  than  Virchow*  has  since  stated  his 
readiness  to  admit  the  possihility  that  this  n)ny  sometimes  be  Ibe 
case :  but  he  has  given  no  case  in  proof.  AVheu  Mr.  Myers  ^  and 
other  army  sui-geons  recently  showed  the  frequency  of  licart-diseasc 
in  soldiers,  and  attributed  it  to  the  faulty  clothing  and  accoutrements 
which  they  are  made  to  wear,  or  to  the  exercises  they  are  called 
upon  to  perform^  it  was  objected  that  soldiers  are  very  subject 
to  syplulis,  and  that  this  was  really  the  cause  of  the  cardiac  afTeotions 
to  which  they  are  liable.  But  to  that  argument  a  rejoinder  was  made 
that  sailors  are  equally  apt  to  have  venei-cal  disease,  while  they  are 
not  found  to  suffer  iu  the  same  proportion  from  morbus  cordis. 
For  my  own  part,  I  confess  that  1  have  met  with  no  facts,  either  by 
obser\'ation   or  by    reading,   tluit   woidd    lead  me  to   believe   that 

Kphilis  has  anything  to  do  with  the  diseases  under  consideration. 
The  effects  of  sudden  violence  in  injuring  the  cardiac  valves  slill 
main  to  be  considered.  Corvisart  appears  to  have  been  the  first 
liter  who  reported  a  case  in  which  the  valves  of  the  heart  were 
early  shown  to  have  been  injured  during  muscular  exertion.  Since 
_  lat  time  several  instances  of  the  kind  liavo  been  placed  on  record : 
and  in  1365  Dr.  Peacock  *  collected  seventeen  cases,  four  of  which 
had  come  under  his  own  observation. 

It  has^already  been  stated  that  iu  advanced  valvular  disease  soften- 
ing and  laceration  are  very  apt  to  occur,  wliether  as  a  result  of  slight 
muscular  efforts,  or  independently  of  any  such  cause.     But  symptoms 
of  heart  disease  have  then  generally  existed  for  a  long  time.      The 
uliarity  of  the  cases  now  under  consideration  is,  that  the  subjects 
them  ai-e  apparently  in  perfect  health  when  tlie  injury  arises,  and 
ve  never  had  rheumatism,  or  been  suspected  of  any  cardiac  disease. 
is  indeed  true  that  such  accidents  have  been  observed  chiefly  in  adult 
en,  whose    occupations  had  long  been  such  as  are  known  to  cany 
th  thcra  the  liability  to  induce  chronic  changes  in  the  heart  and 
t  vessels:   and  some  have  therefore  ai"gued  that  the  lacerated 
ve  might  not  have  been  in  a  healthy  state  at  the  time  of  the 
injury,  but  might  have  previously  undergone  degeneratioa     And  this 
pposition  is  very  difficult  to  negative,  since  death  seldom  occurs  in 
eh  cases  until  after  the  lapse  of  a  considerable  inter\'al,  when  of 
urse  the  state  of  the  valves  before  their  rupture  cannot  be  determined, 
ut  in  this,  as  in  so  many  other  instances,  the  maxim  may  be  applied, 
Dc  non  a-ppaTcntihus  ct  de  non  existent ibtuf,  radcvi  est  ratio'      For 
actical  purposes  it  is  nutre  imiK)rtant  to  remember  that  a  valve 
ay  rupture  in  a  man  who  has  hitherto  been  active  and  robust, 
IU    free    from    the    slightest  symptom    of   cardiac   disease,    than 


»  Op.  cit.  p.  194. 

*  Arch,  t  l\ith.  Auat.  xv,  1858,  p.  288. 


>  Ptttli.  Tnns.  XX.  p.  141. 
*  CroouUn  Lectures. 
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to  discuss  whethur  the  valve  has  or  bas  not  previously  imUergone 
sliglit  degenerative  changes,  which  no  one  could  liave  discormd 
or  sxispectcd. 

Perhaps  the  most  striking  example  that  could  be  quoted,  in  vhiA 
mechanical  injury  led  to  the  rupture  of  a  previously  henlthy  valw,  is 
recorded  by  i)r.  Wilks  in  the  sixteenth  volume  of  the  i^athulogicti 
Transactions  (p.  77).  The  patient,  a  youth  aged  nineteen,  fell  fro©  i 
height,  and  alighting  on  a  stone  struck  his  left  side  ^aolently.  50  as  to 
lacerate  a  portion  of  the  intestine,  as  a  consequence  of  which  perito- 
nitis  arose,  and  jjiovtal  fatal  on  the  third  day.  It  had  been  ubaerrBd 
that  he  had  considerable  oppression  at  the  cheat,  and  much  distress  in 
breathing  after  the  accident;  but  unfortunately  no  stethoscoped 
examination  was  made.  At  the  post-mortem  examination  it  w«« 
found  that  the  most  i>ost.erior  of  the  aortic  valves  was  torn  tin  / 
from  its  free  niai^in  to  its  base,  a  little  on  one  side  of  its  atui  ii-M 
edge.  Only  a  ragged  ix)rtion  remained  attached  to  the  aorta,  wiiil-* 
the  bulk  of  the  valve  was  free  to  flap  backwards  and  forwards.  I 
small  deposit  of  fibrin  had  already  commenced  to  form  on  tjjr  1 
ragged  edges.  I 

In  this  case  there  was  no  mark  of  bruising  on  the  chest,  Dorr-rr^  " 
sign  of  injury  external  to  the  heart.  But  I  think  it  can  hanJI;  :- 
donbted,  from  the  history  of  the  accident,  that  the  cause  of  ihc  J 
laceration  was  the  blow  on  the  side,  rather  than  any  nniscular  eftrt  I 
made  by  the  youth  at  the  moment.  The  case  would  then  Ix'  stricriv  I 
paiallel  to  tlioso  which  are  not  unfrequently  met  with,  in  which  «n  I 
accident  gives  rise  to  severe  laceration  of  some  one  of  the  nbdozaiiud  J 
viscera,  or  of  the  interior  of  the  brain,  without  there  being  any  braii^J 
on  the  surface,  or  visible  track  by  which  the  vibrations  liad  pMM^H 
to  the  deeper  structures.  ^| 

In  this  respect,  however,  Dr.  Wilks'  case  would  appear  to  be  cx^| 
ceptional,  if  the  conclusions  of  Dr.  Peacock  are  to  be  relied  on  A^| 
reference  to  the  question  at  issue.  The  la.st-named  observer  cullec*Kl^ 
seventeen  cases  of  rupture  of  a  valve  from  injury.  In  three  or  foc  J 
of  them  the  patient  had  sustiiined  direct  injuries  at  the  same  time;  J| 
but  Dr.  Peacock  was  nevertheless  uf  opinion  that  in  all  of  ihein  thtf^| 
immediate  cause  of  the  rupture  was  the  violent  effort  ma<.le  al  tk^| 
same  moment.  "  In  one  case  the  patient  had  made  a  long  0^^| 
rapid  journey  on  horseback  ;  two  men  were  pulling  or  lot^iiV^| 
heavy  casks,  two  were  running  violently,  one  was  rowing,  anothcrwtt^B 
striking  with  a  heavy  sledge,  a  third  was  endeavouring  to  force  optnM 
n  door,  and  others  were  climbing  rnpidly.  endeavouring  to  Icnp  over i^B 
fence,  and  carrying  heavy  deals.  In  others,  violent  coughing  Appftf*^| 
to  have  been  the  cause  of  the  ruplniv."  ^| 

The  comparatively  small  number  of  cases  which  Dr.  Peacock  coollB 
collect  is  in  itself  a  sufficient  proof  that  rapture  of  a  valve  in  ^H 
previously  liealthy  subject  is  alter  all  a  decidedly  rare  ocenrrcucfjW 
and  this  conclusion  is  confirmed  by  the  fact  that  few  cases  of  tbe^| 
kind    are    recorded    in    the   Pathological   Ti-ansactions,   which  awM 
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lemlly  particnlnrly  rich  in  examples  of  tlie  more  striking  forms  of 
disease.  Among  the  difiureut  valves,  those  of  the  aorta  are  tlic  most 
liable  to  injury,  having  probably  been  ruptured  in  ten  out  of  Dr. 
Peacock's  seventeen  cases.  Laceration  of  the  coliuuus  of  the  mitrul 
valve  seems  to  have  occuiTcd  in  four  instances,  and  of  t!ie  tricuspid 
the  remiiinin';  three.  In  the  aortic  valves  the  part  torn  appears  to 
tu&aally  tlie  attached  margin  or  angle. 

\lffccU, — Diseases  of  the  cardiac  valves  produce  serious  effects  of 
ious  kinds,  by  winch  the  patient's  liealth  is  disturbed  and  his  life 
'n  endangered.  In  tliese  are  to  be  found  the  "  .^j/i/qjtoms"  of  the 
diseases  in  question.  But  before  (uiteriiig  upon  tlieir  consideration 
it  will  be  convenient  to  discuss  first  another  class  of  effects  also 
resulting  from  such  diseases,  and  in  the  eyes  of  the  physician  no  less 
important,  although  to  the  patient  huuself  they  are  of  but  little 
direct  concern.  1  refer  to  the  altereJ  sounds,  accom])anying  the  lieart's 
action,  that  are  lieard  by  the  ear  or  stethoscope  applied  to  the  patient's 
tt— the  "  attscvilatort/  st'r^iis  "  of  valvular  lesions. 

England  these  altered  sounds  are  termed  indifferently  "  wwr- 
rg  "  or  "  bruits,**  The  latter  term  is  of  course  a  relic  of  the  Fi-ench 
lence  that  pi'edominated  in  this  country  for  many  years  after  the 
(very  of  auscultation.  But  it  may  be  worth  while  to  note  that 
ich  writers  themselves  apply  the  word  "hruii*'  indifferently  to 
llie  natural  heart  soun<ls,  and  to  the  munuurs  heard  in  disease,  adding 
tbo  epithet  "  a7iO?*//i^/"  when  a  murmur  is  to  Ije  referred  to,  or  else 
[latiug  it  a  "  hruil  de  souffle^'  from  the  blowing  character  which 
rally  belongs  to  such  morbid  sounds. 

lumerous  theories  have  been  formed  to  explain  the  production  of 

iac  murmurs;    but  they  have  attracted   more  attention  abroad 

m   in  this  country,  English  writers  having  generally  passed  them 

as  of   theoretical  rather  than  of  practical  importance.     One  of 

earliest   of  such   theories  whs,   however,  originally  propounded 

Dominic  (then  Dr.)  Corrigan,  in  the  year  1820 ;   and,  quite 

itly.   the   lalxjurs   of  certain   French   ol>servers   have   gone  far 

estjiblishing  the  correctness  of  this  view,  to  the  exclusion 

_  rthers. 

Tnnst  ht  remarked  that  murmurs  are  by  no  means  confined  to 
heart,  but  may  arise  in  almost  any  part  of  the  circidatory  system ; 
ftod  this  fact  has  to  be  taken  into  account  by  any  theory  that  would 
(lain  their  production.     Laennec  had  ascribed  the  hntit  de  soujlc 
as]>ecial  vital  state — a  sort  of  spasm  or  tension  of  an  arter}'.'^ 
igan  -  easily  showed  that  this  opinion  was  untenable.     "  Apply/ 
•ays/' the  stethoscope  under  the  outermost  third  of  the  clavicle, 
dloiKing  it  to  pass  (?  press)  on  the  subclanan.      In  a  strong 

I'  I'aiucultAtiou  inflate,'* SMondt.'  edition,  1S26.   In  hiu  Qntt  editiuu  Luouurc 

the  truit  ft'-  jh'wjffo  as  oocurriiix  when  the  hoart  was  Um  full  of  blood,  and 

cau'-  ■  n  of  (mo  of  the  heart'a  orifices.     But  aftenvttrda,  fiuding  that 

na  II  which  eoiiK-ided  cou^tantly  with  the  bruit^  he  oxjiraMcd  the 

m .  ,;    .        ,..        -.1. 

'  l^UieeU  lolf.  vol.  ii.  p.  1. 
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Lealtliy  man,  not  agitated,  the  mere  impulse  of  the  diastole  of  tb 
vessel  is  felt.     Now  conipruBS  the  artery  above  the  clavicle,  so  as  to 
diminish  the  current  of  blood  through  it :  a  loud  hruit  il<  souJU  is 
heard.     Make  strong  pressure,  so  as  to  stop  the  flow  of  blood:  w 
sound  is  heard.     If  the  sound  iu  tliis  experiment  arose  from  Uie 
arterial  tube  being  excited  into  musculnr  action  by  the  stimnlas  of 
the  pressure,  why  does  it  cease  wheu  the  stimulus  is  iaarcasedr 
And  he  goes  on  to  give  the  fuUowiug  explanation  of  the  hntU  dt 
sonjle  : — "  Wheu  an  artery  is   pressed  u^hdh,  as  in   the  experinwni 
above  related,  the  motion  of  the  blood  in  the  artery  immedlr^- 
beyond  the  constricted  part  (looking  from  the  heart)  is  uo  louj  . 
before,     A  small  stream  is  how  rushing  from  a  narrow  orifice  in: 
wider  tube,  and  continuing  its  way  through  suixounding  fluid.    1"; 
rushing  of  the  fluid  is  combined  with  a  trembling  of  the  arterv 
the  sensation  to  the  sense  nf  hearing  is  the  hrnit  de  saujfif/'     ¥w  : 
on  he  applies  the  same  theory  to  the  munmu^  heard  in  aneiiM  ;:i 
and  iu  narrowing  of  the  auriculo-ventricular  orifices  of  the  heart 
and  lie  proves  that  the  condition  supposed  to  produce  murmur  ; 
he  imitated  bypassing  a  forcible  currentof  water  through  a  porti  'm  •<■ 
small  intestine.  In  tliis  experiment,  as  soon  as  constriction  was  lu  "!■- 
on  any  part,  a  very  loud  hntit  de  soujfie  immediately  became  evi ! 
just  below  the  narroM'od  part,  vhere  no  sound  had  been  previoiL^j 
heard. 

The  writers  who  followed  Corrigan  dealt  \vith  the  causation  of 
cardiac  murmurs  from  an  entirely  diHerent  point  of  view.  By  Cieuilriii 
(1841-2)  they  were  placed  in  the  same  category  with  the  morbid, 
sounds  heard  in  pciicardial  iuflammations ;  and  since  the  latter »»] 
due  to  friction  between  tlie  two  serous  surfaces,  lie  naturally  attD»j 
buted  the  former,  which  he  termed  "hndU  de  frotkment  aulocar^ 
dwqttes*'  to  friction  between  the  blood  and  the  surface  over  which 
it  passes.     T\\\s  friciioi  tluonj  has  since  been  generally  adopted.* 

J5ut  in  the  year  1858,  Chauvcau,  of  Lyons,  published  an  impoiitti 
memoir,  in  which  he  endeavoured  to  show  that  tlie  friction  theoiy  w«l 
untenable,  wldle  he  revived  Corrigan's  views,  and  placed  them  on  • 
firmer  pliysical  basis.^  In  the  first  place,  he  proved  that  roughening 
the  interior  of  an  arterj'  does  not  cause  a  bruit.  Thus  he  exposed  the 
carotid  artery  of  a  horee,  and  tore  tlirough  the  internal  and  miAU* 
coats,  at  four  or  five  points  near  one  another.  The  tube  was,  of  coune, 
greatly  roughened,  but  no  bruit  was  in-oduced.  On  the  other  hand, 
whenever  a  dilatation  was  placed  iu  the  course  of  au  artery,  the  bIwA] 
entering  the  dilated  part  gave  rise  to  a  hruit  dc  smtffle.  This  Cbauvi 
ascrilied  to  the  fact  tliat  under  such  circumstances  a  sonorous  jet  it 
formed,  such  as  Savart  studied  exi>erimentally  under  the  name  of 
^*vcinc  Jluide"  He  even  laid  bare  the  pulmonar}'  artery  of 
hoi-sc  (in  which  artificial  respiration  was   kept   up  after   pithii 

^  8ee  WaUbe,  "A  rrocticul  Treatisu  on  DUeascs  of  the  Heart  «ih2  Gr«t  Vcads* 
1662,  p.  86. 
•  trAjsettc  Medicale  de  VmU,  18fi8,  p.  2^7. 
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introduced  his  finger  iuto  the  artery  through  a  slit  in  its  waU. 
;n  tlic  vessel  was  narrowed  by  tightening  a  thread  round  its  base, 
he  could  feci  the  vibrations  of  the  vehu:  fluide  which  was  generated, 
whereas  the  flow  of  the  blood  Imil  previously  been  scai'ccly  perceptible, 
■^hauveau  therefore  sums  up  the  results  of  his  experiments  in  the 
^Blenient  that  "  the  hrnit  de  souffle  is  produced  by  the  vibmtions  of 
TOe  Vfinr  jtuide,  wliich  is  always  fonned  when  the  blood  passes  into  a 
of  the  circulating  apparatus  actually  or  relatively  dihited." 
^ery  soon  after  the  discovery  of  auscultation^  it  was  found  that  a 
t^  dc  soujk  coultl  sometimes  be  heard  even  in  persons  in  whom 
the  heart  was  perfectly  healthy,  especially  in  those  who  were  chlo- 
rotic  or  antemic.  Such  a  bniit  has  been  generally  attributpd  to  the 
thia  and  watery  state  of  the  IjIouJ,  rendering  it  liable  to  be  thrown 
into  vibrations  while  flowing  thi-ough  the  vessels.  This  explanation, 
however,  is  far  from  satisfactory,  and  has  indeed  been  rendered 
nntenable  by  the  experiments  of  Chauveau  and  others,  who  have 
shown  (in  o]»position  to  some  earlier  experiments  of  De  la  ITari^e)  that 
production  of  nuirnmi-s  in  general  is  altogether  independent  of  the 
ire  of  the  fluid  in  whicli  they  are  fonned. 

would  seem,  however,  that  the  theory  uf  Chauvcau,  just  stated, 
[]applicitbh*.  to  sucli  amcmic  nmrmurs.  As  is  well  known,  these  ai'e 
ro  kinds — the  arterial,  and  the  venous,  or  "bruit  dc  dujLlcJ'  The 
icr  is  audible  chiefly  at  the  base  of  the  heart,  along  the  aorta,  or 
pulmonar>'  artery.  Now,  Chauveau  has  shown  that  in  ana*niic 
hones  the  arteries  gcuemlly  arc  one-third  smaller  than  in  healthy 
animals;  tlie  mass  of  blood  is  greatly  reduced;  the  Iieart  and  its 
orifices  liecujuie  diminished  in  size,  so  as  to  adjust  themselves  to  the 
«ihered  volume  of  the  blood ;  but  the  great  arteries,  being  compara- 
jfiofily  inelastic,  retract  less  perfectly.  The  conditions  for  the  pro- 
^Hlion  of  a  murmur  are  thus  satisfied.  Moreover,  the  arterial  prcs- 
68re  during  tlie  cardiac  diastole  is  found  to  be  very  much  lower  than 
tunal ;  hence,  when  the  artery  becomes  distended  by  the  heart's  con- 
traction, the  force  with  which  tlje  blood  enters  is  far  greater  than  in 
Ith,  In  other  words,  the  ran^c  of  pR'Ssure  within  the  arterial 
is  greatly  increased. 

venous  anasmic  murmur,  or  hruil  dc  diablc,  receives  a  very 
liar  explanation.     As  Hamernyk  long  ago  showed,  it  is  met  with 
at  the  root  of  the  neck ;  an(l  the  cause  of  this  lies  in  the  ana- 
ical   fact    (first  x>ointed  out  by  Ik'i-ard)   that  in   this  region  the 
ir  ends  of  the  jugular  and  subclavian  veins  on  each  aide  are 
mt  to  tiie  deep  cervical  fascia,  and  therefore  cannot  collapse. 
venous  ampulla,  as  it  has  lieen  termed,  evidently  affords   the 
itiou-H  necessary  for  the  generation  of  a  vciuc  Jluide,  whenever 
blofnl- stream  in  the  jugular  vein  above  is  narri:)wed,  whether  by 
\\Ae  adjustment  of  its  calibre  to  the  diminished  volume  of  the 
in  ana-mia,  or  by  the  pressure  of  the  stethoscope,  or  by  both 
fombineil.     Thus,  iis  might  be  expected,  in  some  healthy  subjects  a 
hrvxl  d<  dutble  can  be  generated  by  nice  compression  of  the  jugular 
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vein  Mnth  the  stethoscope;  and,  on  the  (»thei*  hand,  even  in 
who  are  anaemic  a  certain  amount  of  pressure  is  required  to  develop 
the  niurnjiir,  unless   the   nioi]>id   state   is   present   in   an  exti 
degree. 

Since  the  publication  ol'  Chauveau's  essay,  this  subject  has 
studied  by  several  French  writei-s,  especially  by  Marey.  Luton/ 
Bergeon,-  who  have  PX])resso<i  their  general  adhesion  ti.»  liis  vie«& 
And  for  my  o^vn  part  I  think  that  they  liave  proved  that  a  hrmH^ 
dc  sovjiic   occurring'  in   an  ai-teiy  or  vein  at  a  distance  from 
heart  is  invariably  caused  by  the  generation  of  a  sonorous 
Jtuitk,  and  due  to  the  passage  of  a  narrow  jet  of  blood  into  a  wi( 
cavity  or  part  of  the  vessel. 

But  this  explanation  is  ceitainly  not  applicable  to  all 
murmurs.  Tlio  Ijruit  caused  by  a  sonorous  iri?ic  Jfuuir  is  b( 
only  in  the  dilated  part  of  tho  clmnnel,  and  not  at  all  (or 
faintly)  in  tbe  narrowed  part  behind  it.  In  other  words,  il  is 
pagated  in  the  direction  of  the  stream  of  tluid.  Now,  as  we 
see  presently,  some  cardiac  munuui-s  obey  this  law ;  among  whi 
are  those  of  miti-al  and  aortic  stenosis.  But  in  mitral  and  in  ai 
imperfection  this  is  not  the  case :  the  murmur  is  audible,  not 
in  the  direction  of  the  regurgitant  blood-stream,  but  also 
other  side  of  the  orifice  (over  tho  left  ventricle  in  tlie  case 
mitml  valve ;  along  the  aorta  in  the  case  of  the  aortic  valves).  Noir 
Bergeon  has  given  a  complete  explanation  of  this,  and  lias  sIiowb_ 
that  it  may  be  easily  imitated  in  experiments  (such  as  have  ^^'V< 
times  been  referred  to),  in  which  water  is  marie  to  traverse  tuVH»:>  nar-' 
rowed  at  a  certain  point.  One  has  only  to  provide  tho  tulu:  at  tbft^ 
seat  of  constriction  with  a  lip  or  run  projecting  backwaitls  into 
stream,  and  a  second  murmur  is  at  once  generated,  which  is  1« 
beliind  the  obstruction.  A  mi  de  sac  is  formed,  and  the  fluid  whi( 
occupies  this  receives  the  shock  of  the  onwnrd  current,  and  is  throwi' 
into  sonorous  vibrations.  It  is  evident  that  this  experiment  (>x4Ctly 
meets  the  case.  The  incompetent  valves,  whether  mitral  or  aortic. 
project  backwards  into  the  blood-stream,  exactly  like  the  Lp  or  rim 
employed  by  Bergeon. 

But  I  think  that  the  very  success  of  this  attempt  to  enlit^g*  ^''* 
range  of  conditions  to  which  Chauveau's  narrow  theor}'  would  limit 
the  production  of  a  cardiac  hmi(  dc  smtj^,  sho^s  how  ci^ 
ought  to  be  in  assuming  that  we  are  now  perfectly  aci|naii 
all  tLtse  conditions.  In  expressing  my  belief  that  vascular  murmnn 
have  ahvays  such  an  origin  as  Chaitvcau  siip]-ioses,  I  nm  mainly  iti* 
iluenced  by  the  consideration  that  the  circulation  of  a  stream  of  fixoi 
through  a  tube  is  a  veiy  simple  physical  matter,  the  phenommA 
which  have  been  thoroughly  studied  experimentally.     But  it  is  fa 


^  "  Xoiivoau  Diction iiHirp  tie  Uvtlvcine  ct  do  Cliinirgie  Fntiriutt,"  art  iluooulttrtiaa 
•  "Den  Causes  et  da  Mi-clmnisinp  <lii  Mruit  dc  Souffle^"   PaH^  IStfS,  p.  103.     In    "  *  ' 
will  im  fuumi  s  Jetntlfil  invr'stigation   into  the  physical  rause  of  cmirliar 
bruita. 
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olherwLse  in  tlie  case  of  the  heart.  In  the  left  ventricle  we  have  ii 
contracting  cliamber,  with  piojc'ctions  of  various  kimls  from  its  inner 
surface.  I)urinf^  its  sy&tole,  in  particular,  the  mitral  valve  with  its 
teudona  and  columus  must  tend  to  project  into  its  cavity,  witli  a 
space  between  it  and  the  posterior  wall  of  the  ventricle.  Under 
normal  conditions  the  chamber  empties  itself  completely  during  its 
systule,  and  this  space  can  hardly  lie  said  to  exist.  No  murmur  is 
then  generated.  But  let  the  ventricle  be  dilated,  and  let  its  con- 
traction be  imperfect  and  iucon»plete — as  we  must  necessarily  sup^x^se 
it  to  be,  if  the  quantity  of  blood  poured  into  the  aorta  be  not  greater 
tb<ui  in  health,  and  if  thei'e  be  no  mitral  reajurgitation  (of  which 
there  is  certainly  in  ujany  cases  no  evidence).  Is  it  not  very  pro- 
bable that  under  such  circumstances  the  blood  in  the  space  behind 
the  mitral  \'alve  may  be  thrown  into  vibrations,  and  so  a  bruit  dc 
sovfflt:  be  generated,  exactly  as  in  the  rid  dc  .wir  employed  in  Bergcon's 
eicperiments  ?  Such  a  bruit  would  be  heard  at  the  heart's  apex,  and 
nowhere  else.  AVe  shall  hereafter  see  that  precisely  such  a  bruit  is  very 
frequently  lieard,  in  various  diseases,  and  that  its  interpretation  is 
^ill  open  to  veiy  great  duubu 

H  Now,  cardiac  nnirmurs,  instead  of  being  soft  and  blowing,  are 
Brmetimcs  very  i-ough  and  baiiih.  The  older  French  auscultaloi-s  laid 
Rreas  on  such  varieties,  and  gave  them  special  names,  as  "  hm  it  dc  rape" 
'-'  bruit  de  scie,"  "  hntit  (Tetrilk^*  devoting  great  pains  to  the  determina- 
^um  of  their  precise  physical  causes.  Little  success,  however,  appears 
K  ha:\''e  attended  tlieir  efforts  :  as  might  indeed  be  expected  from  the 
Kroncons  views  tliat  they  entertained  concerning  the  origin  of  mur- 
Hors  in  general,  The  rongh  and  harsh  murmurs  in  que3ti<m  are  very 
Hpnerally  accompanied  with  a  tlirill  that  can  be  felt  if  the  hand  be 
■aced  on  the  surface  of  the  body  at  thti  spot  wliere  the  murmur  is 
Hldible:  and  to  this  Laenncc  gave  the  name  o^  J'ranitscmcnt  cataire. 
Bow,  according  to  Bergeon,  murmurs  ore  rongh  and  attended  with 
■xf-missement,  when  they  are  intense,  and  when  the  tube  (he  is  speak- 
Big  of  simple  physical  experiments)  is  tliin  and  elastic.  It  might, 
Berefore,  be  thought  that  such  murmurs  owe  their  peculiar  quality  to 
Be  fact  that  the  walls  of  the  orifice  take  pai-t  in  their  production,  and 
Bat  the}'  are  not  produced  by  the  vibrations  of  the  fluid  alone.  Such 
B'view,  however,  is  entirely  inci>nsi5tcnt  with  Savart's  ex|)eriraents 
■ready  i-eferred  to.  And  cliuicid  facts  are  etinally  adverse  to  it.  Aa 
B^  shall  presently  see,  no  murmur  is  so  generally  harsh,  and  so  cora- 
Bonly  attended  with  thrill,  as  the  so-called  presystolic  murmur  of 
Bitral  stenosis.  But  in  this  aflection,  the  margin  of  the  orifice,  far 
Bom  bei[ig  thin  and  clastic,  is  almost  always  thick  and  hard,  and  often 
Bntains  much  calcareous  matter.  The  peculiar  quality  oi  the  mur- 
pnr  in  tliia  case  is  evidently  not  due  to  the  fact  that  the  orifice  itself, 
as  well  as  the  fluid,  vibratt^s.  What,  then,  is  its  cause  '  TWim  can. 
I  Ihhik,  he  hardly  any  doubt  that  it  depends  xipon  the  circuraslADce 
Bat  tlie  jet  of  blood  in  which  the  murmur  is  generated,  entering  the 
Biccid  empty  ventricle,  impinges  on  its  inner  j^m-face  at  a  point  which 
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must  be  very  close  indeed  to  the  part  of  the  vcntncle  Avhich  strikes 
the  chest-wall  and  pvo<hices  the  heart's  impulse.  Tlie  physician  m-iy 
thus  almost  be  said  to  receive  with  his  finger  the  full  shock  of  the 
sonorous  jet  propelled  iuto  the  left  ventricle  through  the  naiTOwed 
mitral  orifice.  It  would  l:>e  interesting  to  detenniue  whether  ?in-.-V- 
conditions  are  traceable  in  other  cases  in  which  similar  murmurs  ^*- 
for  instance,  in  cases  of  aneurism.  For  the  ]^resent  it  must^  I  Ihiuk, 
be  concluded  that  the  harsli  rasping  quality  of  a  bruit,  an*l  the  aconpi- 
panying  thrill,  are  not  duo  to  any  peculiar  state  of  the  orifice  at  v. 
the  bruit  is  producod,  but  rather  to  the  intensity  of  tlie  murmur  1:^.. . 
and  to  the  fact  that  the  jet  of  blood  which  genemtes  it  is  directed 
towards  the  surface  of  the  pntieut's  body. 

Another  nioditication  of  murmurs  is  that  in  wliich  they  are  high- 
pitched  aud  resemble  the  note  of  a  musical  instrument,  or  a  whistlf, 
the  cooing  of  a  dove,  the  puling  of  a  chicken,  or  the  mewing  of  a  wt. 
These  are  generally  spoken  of  as  '^  mu-sical"  murmurs;  aud  ace-  i 
to  Bergeon,  they  may  arise  in  either  of  two  ways.  Sometimes  they  ».v 
due  to  the  fact  tljat  the  channel  into  which  the  veinejiuidc  passes  ii 
not  strai^^ht  but  bent,  so  that  the  veinc  impinges  on  its  wall  on  one 
side.  This  is  the  case,  for  instance,  in  the  jugular  fossa  at  the  bwe 
of  the  skull ;  where  (according  to  this  writer)  a  musical  bruit  is  oto 
generated,  which  gives  rise  to  an  intolerable  singing  iu  the  etia 
Slorc  fretiucntly  such  a  hniit  is  due  to  the  presence  of  a  thin  mem- 
branous Hap  or  valve,  vibrating  in  the  stream  of  blood  which  flows 
over  its  surfiice  ;  the  musical  character  of  some  cardiac  murmur* 
appears  generally  to  be  due  to  something  of  this  kind.  Rut  the  - 
ject  Ls  one  still  admitting  of  further  elucidation.  In  vol.  vi.  ir 
Pathologiciil  Transactions,  Dr.  Peacock  has  recoixled  a  cose  in  whii 
a  musical  murmur,  exactly  resembling  the  sound  of  a  cuckoo-cloci 
was  audible  at  the  distance  of  some  feet  from  the  patient :  after  di 
no  special  innrbid  appearance  was  discoverable  in  explanation  of  it 

Hut  tbe  differences  iu  the  (/luiHli/  of  cardiac  murnmrs,  wluch  »< 
have  hitherto  I>een  t;onsidering,  are  of  trifling  conseq^uence  (so  far 
the  interpretation  of  their  cause  is  concerned)  in  comparison  with  tw< 
other  points,  to  which  we  ningt  now  turn  our  attention.  The  iirsl 
these  is  their  rhythm^  or  relation  to  the  movements  and  natural  souut 
of  the  lieart ;  the  second  their  scat,  or  capability  of  being  hcan!  »t 
different  parts  of  the  surface  of  the  chest. 

The  passage  of  the  blood  through  the  heart  and  arteries  is  cifect^l] 
by  three  successive  movements,  each  of  which  may,  under  certain 
circumstances,  cause  a  bruit.     (1.)  The  most  important  of  the^^istlH^- 
ventricular  systole;  aud  since  the  contraction  of  one  or  other  venlriclf' 
is  invariably  the  cause  of  any  murmur  that  coincides  with  it  in  tiuA 
such  murnuii's  are  very  fitly  termed  systolic  (or,  sometimes,  i>entnrnlaf*\ 
systolic).     They,  of  course,  take  tlie  place  of,  or  follow,  the  first  souml: 
they  coincide  with  the  closure  of  the  auriculo-vcntricular  valvtvs,  ornt 
least  occur  when  these  ought  to  close.     (2.)  After  the  ventricular  ^)y 
tole  comes  the  elastic  recoil  of  the  aorta  and  pulmonary  artery.    Thii. 
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r.  J.  in. may  gent'ratea  bruii,  wliich  coincides  wiLli  (or  replaces, or  folloM's) 
-econd  sound,  and  occurs  at  the  moment  when  tlie  sigmoid  valve^s 
fiiioivJ*!  fftU  togother.  It  would  have  been  better  that  the  imme  given 
to  Buch  a  niurumr  shouUI  have  indicated  its  origin :  but  no  convenient 
titio  suggests  itself,  and  since  the  ventricle  is  dilating  at  the  time,  the 
bruit  in  question  has  always  been  termed  diastolic.  This  ia  unfor- 
tunate, for  the  ventricular  diastole  is  only  very  indirectly  concerned 
in  its  production,  and  may  indeeii  havi'.  nothing  at  all  to  do  with  it. 
(3.)  Mui-eovt'r.  there  is  a  tliird  uiovenieni ,  which  likewise  occurs  during 
tlie  ventricular  diastole,  and  gi-nerales  a  third  kind  of  bruit.  Tins 
is  the  auricular  systole.  In  health,  it  produces  no  sound;  but  in 
disi-ase  it  mny  give  rise  to  a  very  loud  nmnnur:  the  best  name  fiT 
this  would  undoubtedly  be  that  of  auriadar'Sijstolic  (proposed  for 
it  by  Dr.  Gaininer) ;  but  in  practice  it  ia  generally  called  pre^i/doNr, 
because  it  more  or  less  closely  precedes  the  ventricular  systole. 

Thus  it  is  usual  to  de.signate  the  rhythm  nf  a  bruit  by  indicating 
its  n;latioa  to  the  contraction  of  the  ventricles;  a  murmur  that  is 
synchronous  with  this  contraction  is  called  systolic  :  one  that  follows 
it  is  called  diastolic;  one  that  precedes  it  is  called  presystolic.  Now, 
when  the  heart  is  beating  slowly,  it  is  generally  easy  to  distinguish 
which  of  the  cardiac  sounds  or  nmrmurs  is  systolic,  from  the  fact  that 
tiic  jjause  before  the  first  sound  is  very  much  lon^^er  than  thsit  wliich 
Tollowrs  it.  But  when  the  pulsations  are  more  rapid,  this  criti'rion  is 
lost^  for  the  increased  pace  is  gained  at  the  expense  of  the j»eriod  of 
rest,  uud  the  one  }iause  may  then  be  as  short  as  the  other.  The  wcll- 
kikown  difference  in  quality  between  the  first  sound  and  the  second 
may  then  enable  the  rhythm  to  be  detected  ;  but  this  again  often 
fails  ;  and  one  is  driven  to  determine  the  ventricular  systole  by  noting 
at  what  period  the  heart's  apex  strikes  the  chest  or  (which  is  to  me 
more  eiusy)  by  feeling  the  carotid  pulse  with  the  tinger  while  one  ia 
liM4.'ning  to  the  heart. 

A  systolic  sound  or  murmur  having  been  thus  identified,  it  remains 
to  consider  whether  any  other  bruit  tliat  may  be  audible  is  diastolic 
OT  preaystolic.  And  here,  again,  all  depends  on  the  rate  of  the  heart's 
1»eAt«.  When  these  ai-e  infrequent,  and  the  diastolic  pnuse  is  pru- 
.►^d.the  so-cjtlled  dinstnlic  murmur,  occurring  at  the  commencement 
!_:  I  lis  pause,  is  ea-sily  ditferentiated  from  the  presi^oHe  murmur  that 
upies  its  termination,  and  nins  up  to  the  following  ventricular 

8t<3le.     But  it  is  quite  another  case  when  the  heart's  action  is  rapid, 

id  the  pause  proportionately  shortened.  The  distinction  between 
f'.lic  anil  a  diastolic  nmrmur  may  then,  a.4  I  l)elieve.  become 
iticial,  so  far  as  their  mere  rhythm  is  concerned.     But  there 

ill  remain  differences  of  quality  and  seat,  which  usually  enable  the 
urc  of  the  murmur  to  be  determined  without  much  difficulty. 

We  will  now  consider  the  three  kinils  of  bruits  in  the  order  of  their 

occurrence:  I.  the  Presystolic;  II,  the  Systolic;  IIL  the  Diastolic. 

Aud  since  each  of  thcso  may  be  developed  on  either  the  right  or  the 

left  side  of  the  lieort,  it  will  be  necessary  to  mention  two  varieties  of 
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each.     But,  as  has  already  been  stated,  disease  of  the  left  valves  U 
greatly  more  common  than  of  the  right 

I.  A  presystolic  murmur,  due  to  the  auricular  sj^stole.  is  never 
produced  unless  the  auriculo-ventricular  orifice  is  narrowed.  And 
])ractically  it  is  almost  always  indicative  of  that  chronic  change  in 
the  corresponding  valve  that  has  been  described  under  the  name  of 
stenosis.' 

a.  When  developed  at  the  mitral  orifice,  this  murmur  is  much  louder 
at  the  heart's  apex  than  anyi^'here  else.  It  is  also  remarkably  local, 
being  sometime.'^  audible  only  at  a  single  spot,  and  not  being  traceable 
round  the  side  of  the  chest  towards  the  left  scapula,  as  is  the  case 
with  thu  systolic  umruiur  of  mitral  r^^rgitation. 

Hie  (-luality  of  a  i>resysto]ic,  or  (as  it  is  sometime.s  called)  "  dirtd," 
mitral  murmur  is  in  most  cases   peculiarly  harsh,   and   it  is  often 
accorapauied  by  a  thrill  j^erceptible  to  the  touch.     It  is  generally 
spoken  of   as   havinj^  a   **e]iurning"   or  "grinding"  character;  aud 
this  may  enable  a  ))racti&ed  ear  to  distinguish  it  at  once  from    '''^' 
bruits.     I  think  1  have  never  yet  heard   a  direct  mitral  mu.;-- 
which  has  been  soft  or  musical.     There  is,  however,  an  iniptni.ini 
iiKKlification    of   the   presystolic    murmur,   which,   I  believe.    I    lir;i 
described  in  a  paper  on  this  subject  in  the  Guy's  Hospital  Rrju.tio  i  ■• 
1870-71.      Such  a  murmur  is  often  very  short;  and  it  may  W-  hi 
short  as  to  resemble  a  tone,  and  thus  to  be  hardly  distinguishable  from 
the  natunil  first  sound  of  the  Iiwirt.     Now,  it  happens  that  in  cases  of 
this  kind  the  real  first  sound  is  commonly  peculiarly  sharp  and  clc»r, 
and  so  resembles  the  second  sound  ;  while  the  second  sound  ii  ilielf 
inaudible  at  the  heart's  apex.     Thus  the  sounds  heard  at  this  spot  inay 
at  fiist  appear  to  be  normal ;  while  on  closer  examination  it  mayU 
discovered  that  their  rhythm  is  entirely  different  from  that  of  tho 
healthy  sounds;   and  that  one  of  them  is  in  fact  an   abbreviated 
presystolic  bruit.     In  the  pajier  a)>ove  referred  to,  I  have  dcAcribed* 
case  in  which  this  observation  led  to  the  confident  assertion  tb»t 
mitral  stenosis  existed  in  the  case  of  a  woman  who  had  no  otbrT 
sign  or  symptom  of  cardiac  disease,  having  l»een  admitted  iulo  » 
surgical  ward  for  gangrene  of  the  leg.     She  died  six  weeks  later;  W»d 
the  mitral  orifice  would  admit  only  one  finger-point 

It  is  only  within  the  last  few  years  that  presystolic  murmurs  have 
been  rightly  interpreted.  The  name  was  invented  by  Gendrin.*  He 
did  notj  however,  attach  any  special  importance  or  diagnostic  valuo  I*' 
such  murmurs.  But  in  1843,  Fauvel  communicated  to  the  ArdiV» 
Ginimks  a  paper  in  which  he  showed  by  the  narration  of  four  case* 
(three  of  them  fatal)  that  a  presystolic  munnur  was  indicative  of 

'  It  is  iudced  possible  tliot  a  mtsa  of  vegetations,  fonii(?d  opou  llie  snrikco  of  tb»  ^^ 
durii));  acute  difiCtiac,  might  so  oh.strn(?t  the  cLauucI  ne  to  lead  to  Hit  devp]oi>meiil "' 
such  a  mamiur  ;  but  (w  fu-  aa  [  am  nware)  urt  ctiH  of  the  kiud  baa  ua  yat  been  pl*^ 
on  record.  I  have  always  belit-red  hypertrophy  of  the  auricle  to  plav  an  impartfll 
part  in  the  development  of  a  presyutouo  munnur;  and  thii  implies  taa  esi»tac«  oi 
chronic  diaeoae. 

'  I.e?oD8  8ur  los  Maladies  dn  Canr,  ftc,  1841-S.  M 


M8MA3E3  OF  TUB  VALVBH  OF  TEE  HEART. 


635 


Wtral  stenosis.  Subsequent  French  writers,  however,  have  thrown 
very  little  light  on  this  subject.  For  many  years  the  Paris  School 
of  Medicine  was  divided  into  two  camps  with  regard  to  the  rhythm  of 
tlic  heart's  impulse,  wliich  Beau  would  have  to  be  synchronous  witli 
the  ventricular  diastole.  Agreement  on  minor  points  was  therefore  out 
of  the  question  \  and  Hwrard,'  Bouillaud,*  and  Durosiez,*  may  be  men- 
tioned as  having  written  on  the  subject  of  mitral  stenosis,  and  expressed 
views  opj>03ed  to  those  of  Fauvel.  Durosiez,  in  1862,  thouj^ht  it  suffi- 
cient to  make  a  passing  reference  to  "  ce  fameux  bruit  prt'systolique, 
dont  tout  le  monde  a  pari*?,  sur  lequel  pcrsoime  ne  s'entend,  que  Hope 
lui-meme  avoue  n'avoir  jamais  entendu,  que  M.  Bouillaud  enfiu  neglige 
ct  m(^me  nie."  Kacle,  again,  in  his  "  Tmito  de  Diagnostic  medical/'  pub- 
4bhed  in  1859,  speaks  of  it  as  "  une  distinction  plus  subtile  que  rt^elle." 
Bin  Great  Britain  the  first  writer  who  alluded  to  this  subject  was, 
T "believe.  I)r.  Clairdner  of  Glasgow/  who  expressed  views  precisely 
siniilttr  to  those  of  Fauvel,  except  that  he  preferred  to  term  the 
Hnniiur  auricular-systolic,  rather  than  presystolic.  Subsequently 
Hpers  on  the  same  subject  were  published  by  Dr.  Wilks,  Dr.  Gull, 
Dr.  Ilayden  (of  Dublin),  Dr.  Peacock,  Dr.  Sutton,  Dr.  Simpson  {of 
Manchester),  and  Dr.  Hyde  Salter.* 

Thus  in  my  communication  to  the  Guy's  Hospital  Reports  I  was 
able  to  refer  to  twenty-eight  cases  (seven  contribute;!  by  myself),  in 
each  of  which  a  post-mortem  examination  proved  the  existence  of 
mitral  stenosis,  and  in  which  this  condition  Lad  been  diagnosed  from 
a  presystolic  murmur  heanl  during  life.  Since  then  the  subject  has 
been  taken  up  by  Dr.  Douglas  Powell  and  Dr.  Silver.  Even  now,  how- 
ever, there  are  observers  who  deny  that  the  rough  grinding  murmur 
heard  in  cases  of  mitral  obstruction  is  really  presystolic  in  rhythm. 
Id  tlie  year  1872  Dr.  Barclay  contributed  to  the  Lancet^  a  series 
of  papers  in  which  he  endeavoured  to  prove  that  the  peculiarity 
iu  the  rhythm  of  this  murmur  really  depends  on  the  circumstance 
J^t  the  closure  of  the  mitral  valve  is  delayed.  Instead  of  this 
^■ure  occurring  at  the  conmicncement  of  the  ventricular  systole,  he 
^Bcve^  it  to  take  place  only  when  the  systole  is  nearly  completed ; 
|F  first  sound  being  of  course  postponed  likewise.  Dr.  Barclay  thus 
Tpgards  the  murmur  as  really  regurgitant  and  not  obstructive,  although 
Redoes  not  deny  its  constant  association  with  mitral  stenosis.  But 
fk'pears  to  mc  that  no  one  who  has  studied  tlie  relation  between 
^B  murmur  and  the  heart's  beat  or  the  carotid  i)ulsc  can  admit  that 
^R  Barclay's  hypothesis  is  tenable.  Neither  beat  nor  pulse  can  be 
Hit  while  tiie  limit  is  audible ;  they  both  follow  it. 

It  is  imporiant  here  to  mention  that  the  presystolic  bruit  by  no 

^HLArrJi.  gi'iujr.  dc  MtkL,  ntx.  f.,  tom^  iL  p.  £43.    1863. 

^VTrait(<  clitiique  dcs  ilaladiet  du  Conir,  1830. 

^VArrU  gi^iif^r.  de  MM.,  »^r.  v.,  tom.  xx,  p.  3B5. 

^BEdinburgh  Medicid  Jonmal,  vol.  vil,  fuut  1,  p.  438.    1641. 

^Hln  my  pii]<cr  iu  th?  tiuy'A  lioftpiul  Keport«,   1  Uve  gouc  Into  the  Utcntor«  of  tlu* 

^Hciou  la  much  ^atcr  detail  than  is  pciaiblc  hrre, 

^Wfll,  L,  PI*.  283  €t  $eq. 
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means  always  merges  gradually  into  the  heart's  first  sound,  as  woi 
appear  from  the  accounts  given  of  it  hy  some  writers.  Much  men 
often  it  is  separated  from  the  first  sound  by  a  distinct  interval,  whicl 
seems  to  me  sometimes  as  long  as  that  which  separates  the  natni 
first  from  the  second  sound.  The  murmur,  too,  is  often  prolongs 
throu*;h  a  period  much  exceeding  that  of  the  uatural  auricular  syatol* 
This  has  beeu  explained  in  two  diiferent  ways.  The  late  Dr.  Salt 
supposed  that  the  first  part  of  the  murmur  is  ^'enerated  wliile  bh 
is  flowing  passively  from  the  auricle  into  the  ventricle.  I  bai 
argued  that  the  auricle  begins  to  contract  earlier,  and  gc>es  on  contmcJ 
iiig  longer  than  in  the  hcalihy  heart,  and  that  tJie  whole  of  the  Itruit  if 
thus  due  to  the  auricndar  systole.  Tlus  view  has  since  beeu 
blished  by  the  cardiographic  obsei*vations  of  Mr.  Mahomed.^ 
append  copies  of  two  of  his  tracings,  taken  from  the  heart's  ajiex 


Fiu.  1. 


Fio.  2. 


in  the  same  patient  at  an  interval  of  sevon  months.  It  will  ha 
observed  that  the  slijj;ht  elevation  which  Marey  proved  to  be  due  lu 
the  auricular  contraction  takes  plnce  very  soon  after  tlie  j-recediiig 
ventricular  systole,  and  is  succeeded  by  a  gradually  ascending  liuf, 
lhiGU«^hMut  the  whole  duration  of  which  the  auricular  syBtoIc  i« 
siisUiined,  The  Jigures  seem  to  speak  for  themselves:  and  unless  it 
C!\n  be  shown  that  their  peculiarities  are  capable  of  some  dLflV'«>»t^ 
iu(L'r])rctation.  it  appears  to  me  that  they  not  only  establish  the  point  | 
w)\\  under  cousidemtion,  but  also  give  ihacoup  dct;rdrt  to  Dr.  Tlait'Liy'ft , 
hy  [JO  thesis. 

It  is  the  more  necessary  to  insist  on  the  fact  that  the  presystolic 
niunuur  is  often  separated  from  the  following  first  sound  of  the  heart 
by  ft  distinct  interval,  liecausc  I  believe  that  this  fact  has  had  nmeh  to 
df)  with  the  ijnpreasitm  that  so  long  prevailed  as  to  the  real  rliylhin 
of  s^uch  murmurs.  TJie  old  view  was  that  the  murmur  causctl  by 
uutrnl  obstruction  should  be  diastolic  in  rhythm :  and  with  the 
aingli'  exemption  of  Dr.  Markham  all  writrra  wen*  agreed  that  diiistolic 
apex  nmrmurs  were  very  rare.  Evidently,  therefore,  those  oi»sentri 
mistook  for  systolic  the  murmurs  which  they  heard:  and  collateral ; 
evidence  of  this  is  further  afforded  by  the  fact  that  they  described  «* 
systolic  the  /i^einisaemenl  whicli  we  know  to  go  with  the  ranrmuf-  ' 
Nor  did  the  mistake  end  here.  I  have  shown  in  my  papT  that  t)i« 
real  first  sound  of  the  heart  at  the  apex  was  mistaken  for  the  secofiiJ 
sound,  which  it  resembles  so  closely  in  character.     It  might  ttpjHiaf 


t  Med.  Times  and  CozcLlo,  157:2,  vol.  i.  p  509. 
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Hess  to  discuss  tlic  errors  of  a  bygone  period.  But  a  little 
:rience  in  clinical  teaching  shows  that  theau  very  errors  are  still 
mitted  by  ever}'  student,  wlio  has  not  had  his  attention  specially 
fxx  to  them.  And  it  appears  to  me  that  some  of  the  most  recent 
n  writers  have  not  yet  extricated  themselves  from  the  same  pitPall. 
Nienieyer,  of  Ma;:idehiirp,  in  an  elaborate  work  on  "  Percussion 
uscultation,"  published  in  1K70,  gives  as  diagnostic  of  mitral 
is  "a  loud  long  systolic  apex  murmur  and  strouQ freniisscvicnt 
ire;  in  rare  cases,  also,  a  short  diastolic  murmur."  But  Traube, 
jc  von  Niemeyer  (of  Tubingen),  and  Friedreich,  describe  the  direct 
al  murmur  as  presystolic^ 

^vc  already  remarked  that  presystolic  murmurs  are  often  of  long 
lion,  and  thus  commence  very  soon  after  the  second  sound  has 
plebetl  the   previous  caniiac  movement.     It  must  be  adthnl  that 
^  the  heart-sounds  arc  traced  downwards  from  the  basis,  these 
iUrs  have  sometimes  an  apparent  rebuion  to  the  second  sound, 
is  very  apt  to  mislead  the  student,  and  which  I  cannot  nlto- 
exphiin.     At  the  base,  the  second  sound  is  clear  and  siii;;le  ; 
down,  it  appears  to  be  reduplicated ;  still  Iohxt,  the  ])resystolic 
ur  seems  to  grow  out  of  it.     In  my  paper  in  the  Guy's  Hospital 
tfl  I  have  discussed  this  subject  at  some  length,  and  quoted  the 
ents  of  Hamernyk^  I>ra.sclM3,  and  Guttnuinn,  in  regard   to  it. 
must  limit  myself  to  a  simple  statement  of  the  fact 
objection  frecjuently  made  to  the  view  that  these  long  murmurs 
e  to  a  prolonged  auricular  systole — anil  indeed  to  the  view  that 
are  due  in  any  way  to  mitral   obstruction — is,  that  since  the 
nary  veins  are  unprovided  with  valves,  blood  would  be  forced 
into  them  during  the  whole  duration  of  the  auricular  systole, 
ic  circulation  through  the  lungs  would  be  brought  to  a  stand- 
But  it  is  forgotten  that,  in  cases  of  mitral  stenosis,  the  tension 
pulmonary  vessels  is  very  high — much  higlier  tlmn  under  normal 
ions ;  whereas  the  left  ventricle  is  in  the  condition  of  an  empty 
sac,  and  thus  readily  receives  the  blood  expelled  by  the  con- 
n  of  the  auricle.     This  objection,  therefore,  appears  to  have  but 
ireight. 

When  developed  at  the  tricuspid  oriiice,  and  due  to  stenosis  of 
^rresponding  valve,  a  presystolic  murmur  is  heard,  according  to 
yde<i,'  principally  over  the  fifth  left  costal  cartilage,  and  the 
intercostid  space,  close  to  the  sternum.  Dr.  Hayden  lias  lately 
ed  a  case  of  this  kind,  in  which,  between  the  area  over  which 
Scuspid  presystolic  murmur  was  audible  and  that  over  which  a 
Itent  mitral  presystolic  murmur  was  audible,  there  was  a  spaoe 
eh  neither  could  be  distinctly  heard.  Both  lesions,  thoreforo, 
^iaguosed;  and  after  death  the  right  auriculo-ventricular  orifice 
admit  only  the  point  of  the  middle  finger ;  and  the  left  one 
iraalier  still.  The  trimispid  murmur  was  even  Iiarsher  in 
y  Uiftn   the  mitral  one,  and  began  earlier  in  the  ventricular 

*  OtiMin  .Toiirn.  of  MM.  Science,  May  1874. 
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diastole.  As  far  back  as  1864,  Dr.  Haldane  *  related  a  similar  case,  in 
which  the  tricuspid  orifice  was  found  after  death  to  admit  only  the 
point  of  the  forefinger.  But  it  must  be  added  that  a  mitral  presysiolic 
murmur  was  at  Ibe  same  time  audible ;  and  the  mitral  was  in  fki 
much  the  narrower  of  the  two  valves.  Indeed,  although  tricuspid 
stenosis  in  moderate  degree  is  common  enough  when  mitral  steno*i« 
is  considerable  or  extreme,  I  am  not  aware  that  it  is  ever  cUnicallj 
met  with  apart  from  such  an  aaaociation.^ 

II.  A  systohc  (ventricular-systolic)  murmur  may  liave  varioiu 
origins.  As  we  shall  presently  see,  it  has  not  always  anylhing 
to  do  with  the  valves.  And  when  it  is  due  to  valvular  disease  of 
imperfection,  it  may  be  formed  at  any  one  of  the  orifices  into  either 
ventricle ;  namely,  either  the  mitral,  the  aortic,  the  tricuspid,  or  iLc 
pulmonary.  Evidently  a  mitral  or  tricuspid  systolic  murmiu:  mast 
be  due  to  regurgitation  :  an  aortic  or  pulmonary  systolic  mumtnt 
must  be  obstructive  or  direct.  These  four  varieties  of  systol 
murmurs  may  be  in  part  distinguished  by  their  seat. 

a.  A  mitral  systolic  murmur  is  loudest  at  or  near  the  heart's  apexj 
that  is.  if  the  left  ventricle  be  of  normal  size,  about  the  fifth  cost " 
cartilage,  and  a  little  intenml  to  the  nipple  ;  if  the  he^irt  be  enlargwl 
further  downwards  and  outwards.  It  is  not  heard  over  the  base 
the  heart,  nor  near  the  ensilVirm  cartilage ;  or,  if  it  can  be  heard  iLer^l 
it  is  much  less  loud  than  at  the  heart's  apex.  It  can  very  generally 
be  traced  along  the  left  ribs  (or,  to  use  a  common  expression,  iiio 
the  axilla),  and  is  audible  at  the  angle  of  the  left  scapula.  Tli« 
question  will  hereafter  be  discussed  whether  it  is  not  invariably 
heard  in  these  positions  when  of  sufficient  intensity, 

b.  An  aortic  systolic  murmur  is  most  plainly  Ixeard  in  the  4«W 
right  interspace,  and  is  traceable  over  the  ascending  ai-ch,  that  is, 
towards  the  inner  end  of  the  right  clavicle ;  and  often  also  along  M 
arteries  of  the  neck,  or  even  of  other  ports  of  the  body. 

f.  A  tricuspid  systolic  murmur  is  heard  over  the  ensiform  cartiligi^i 
and  sometimes  to  the  right  of  it.  It  is  also  (according  to  Gairdner  aid 
Sutton^)  hoard  over  the  surface  of  the  right  ventricle  ;  that  is  to 
a  little  to  tlie  left  of  the  sternum ;  but  it  "  is  little  audible  al 
level  of  the  third  rib."  I  should  myself  have  fixed  its  upper 
a  much  lower  point.  In  some  rare  cases  it  is  very  loud,  and 
then  be  heard  over  a  wide  area ;  but  most  commonly  it  is  a  faintly 


i  Rl.  Med.  Jouru.,  vol.  x.,  1864,  p.  271. 

'  An  cxcoption  must  be  niftde  for  a  veir  remarlcAhle  case  whiclj  occurred  to  Dr.  Otir4*J 
ner,  and  in  which  n  roniKled  trnnonr  projoctod  into  the  int4?rior  of  th«  righl  auricW.  ii 
sach  a  way  that  it  formed  a  kiud  of  bolf-i-olvo  to  the  tricuspid  orifice.  In  tlutcM»*{ 
tricuspid  prcfiystolic  murmur  woa  heard  sovero)  years  (I  think,  ten  rearv]  befon 
by  Dr.  Gairdner,  who  published  his  diagnosis  in  his  work  on  CUiucal  Medicine 
not  awnre  that  he  has  yet  placed  the  result  of  the  poat-Tnortcm  exaroination 
record.     I  aaw  the  preparation  of  the  heart,  with  the  tumour,  at  the 

Britiflh  Medical  Ajsociation  in  1873.     One  remarkablo  feature  about  the 

that  there  was  no  marked  hypertrophy  of  the  right  auricle.    Thi»  certalnljlthrows 
doubt  on  the  opinion  which  I  have  expresae*!  in  a  note  to  p.  84. 

*  Loudon  HoRp.  Iteports,  tv.  1867-6,  p.  338. 
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audible  bruit ;  and  I  thiuk  it  is  then  genemlly  discoverable  at  one  spot 
only.  Indeed  this  appears  a  principal  reason  for  its  presence  being 
often  overlooked. 

rf.  A  pulmonary  systolic  murmur  is  loudest  about  the  third  left 
costal  cartilage,  and  is  transmitted  upwards  and  to  the  left,  towards 
the  middle  or  inner  end  of  the  left  clavicle. 

The  dinual  significance    of  these  four  murmurs  varies  widely  in 
Terent  cases.     They  must,  therefore,  he  discussed  separately ;  and  it 
will  be  convenient  to  take  the  two  hamc  murmurs  first. 

As  we  have  seen,  the  pulmonary  valves  are  scarcely  liable  to  any 

ise   beyond   congenital  malformation.     In  practice,  therefore,  a 

ilmonary  systolic  murmur,  if  due  to  chanj^e  in  the  valves,  almost 

Iways  indicates  a  cougcuital  defect,  and  needs  no  fiu'ther  discussion 

An  aortic  systolic  murmur,  on  the  other  hand,  is  frequently 

msed  by  acquired  stenosis  of  the  orifice  in  question.     But,  as  has 

already  been  stated,  such  stenosis  is  (far  more  constantly  than   is 

gpnenilly  sup]X)Bed)  accompanied  by  rpgurf;itation  ;  and  the  systolic 

murmur,  therefore,  is  followed  by  one  which  is  diastolic. 

A  systolic  murmur,  however,  audible  at  the  base,  and  traceable 

long  the  aorta,  is  by  no  menus  limited  to  cases  in  which  there  is 

actual   stenosis.     Formerly  it  was  held  that  any  roughening  of  the 

rifice,  or  of  its  valves,  or  even  of  the  lining  membrane  of  the  vessel, 

mid   suffice  to  generate  it     But  even  then  it  was  recognized  that 

;h  a  murmur  was  frequently  heard  under  various  conditions,  when 

ter  death  no  morbid  change  in  any  of  these  parts  was  discoverable. 

is  led  to  the  theory  that  the  murmur  was  diae  to  an  altered  state  of 

)od ;  at  first,  that  an  anaemic  stiite  oidy  could  produce  it  \  but  after- 

irda,  that  various  changes  in  the  composition  of  the  blood  might 

lerate  it     I  have  already,  in  discussing  the  physical   theory  of 

murmurs,  mentioned  the  ingenious  exY'Ii^n*i^ion  given  by  Chauveau  of 

some  of  the  more  striking  of  theae  antemic  murmurs,  as  they  have  been 

caDed.     This  explanation,  indeetl,  hardly  covers  the  whole  muge  of  the 

bruits  that  have  been  regarded  as  haemic,  in  the  wider  sense  of  the 

term.     And  it  must  l>e  admitted  that  the  precise  significance  of  many 

basic  murmurs  has  still  to  be  determined.     It  is  important  to  note 

lat  many  undoubtedly  anaemic  murmurs  ap]>ear  to  be  seated  rather 

the  pulmonary  artery  than  in  the  aorta ;  and  that  they  are  some- 

of  a  harsh  quality,  such  as  might  a  priori  have  been  su[»po8cd 

belong  rather  to  munnurs  due  to  some  very  definite  organic  cause. 

It  must  be  added  that  the  so-called  hoeniic  murmurs  are  believed  to 

arise  in  many  acute  diseases,  including  not  only  fevers,  but  also  those 

affections  in  which  endocarditis  is  apt  to  occur,  as,  for  instance,  acute 

p.nmatism.   In  this  disease  there  is  a  furtlier  j^round  for  uncertainty 

to  the  cause  of  a  basic  murmur,  in  the  fact  that  a  similar  sound 

ij  probably  be  caused  by  the  presence  of  lymph  in  small  quantity 

ttaioe  the  heart,  round  the  bases  of  the  great  vessels. 

In  this  connexion   I  must  not  omit  to  mention  the  fact  that  in 

lildren  (even  when  in  good  health)  a  murmur  over  the  pulmonaiy 
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valves  may  be  generated  by  the  pressure  of  the  stethoscope,  ns  is 

shown  by  the  fact  thut  it  disappeara  when  the  iiistrumeut  is  lightly 
applied.  -  It  is  said  that  a  similar  murmur  has  sometimes  been 
observed  even  iu  adults,  wheu  the  chest-walls  are  thin  and  yielding. 
And  consolidation  of  the  anterior  edge  of  the  left  lung  api>ear9  some- 
times to  cause  prcssnn*  on  tlip.  tnink  of  tho  pulmonary  artery,  and 
fimaeci^uently  a  systolic  murmur.  Yet  another  sugj^eation  with  re-^^ 
to  tliese  basic  pulmonary  murmurs  has  recently  been  made  by  Qoinclfe; 
and  Dr.  liallbur  ^  has  adopted  it.  It  is  that  they  sometimes  deppod 
upon  the  edge  of  the  loft  lung  being  retracted,  in  consequeuoe  of 
wliich  the  heart,  during  its  systole,  compresses  the  pulmonary  arttiiy 
against  the  parietes  of  the  thorax,  instead  of  merely  pushing  aside  Uji« 
edge  of  the  lung.  Iu  support  of  this  it  is  asserted  that  the  murmor 
diaaiipt'ar.-^  whon  tho  diminution  of  the  cardiac  dulneas  shows  ifait 
the  lung  has  recovered  its  normal  dimensions.  Dr.  Balfour  evca 
relates  a  case  in  which  the  murmur  ceased  whenever  the  patient 
inspii'ed  deeply  and  held  liis  breath.  But  I  must  confess  that  I  «« 
little  probability  in  this  explanation. 

This  is  perhaps  tire  most  convenifrnt  place  for  noticing  the  au^^gW- 
tiou  of  another  German  writer  (Naunyn),  which  is  also  quoted  with 
approval  by  Dr.  lialfour ;  namcl^y,  that  the  systolic  munnur  of  mitml 
regurgitntion  is  sometimes  hoard  \}in  inch  or  two  to  the  left  of  th(r 
titernum,  between  the  second  and  tlurtl  ribs.  The  seat  of  such  a  mur- 
mur xs-  supposed  to  be  in  the  ap])eudix  of  the  left  auricle.  I  must 
confess  that  when  I  rt^ad  Naunyn'a  paper  on  the  subject  I  thought 
there  nuist  be  some  mistake  :  and  this  suspicion  ia  not  removed  by 
Dr.  Ballbur's  remarks  on  the  subject,  for  I  find  him  saying  that  diis 
remarkable  modilicalion  of  the  mitral  regurgitant  murmur  is  almoit 
invariably  present  when  the  insufficiency  is  dependent  upon  ameaiit 
and  chlorosis  ! 

l*iissing  on  to  consider  i\\e  clinical  significance  of  apieal  systolic 
murmurs,  we  may  take  fii*st  that  which  is  audible  near  thceusiform 
cartilage,  and  which  is  referred  to  the  tricuspid  valve ;  and  of  tlw 
mutiiiur  the  interpretation  is  seldom  diflicult.  According  to  uni- 
versal belief,  it  is  always  due  to  n^'urgiLation  through  the  tricw-^ii ' 
oritice.  Iu  some  cases  this  is  the  result  of  primary  disease  kj^  ""■ 
valve  itself,  whicli  (as  we  shall  see  further  on)  is  occasionally  ttfft«t«tl 
with  an  acute  ulcerative  change.  In  such  cases  a  bruit  would 
doubtless  be  heanl  by  any  physician  sufficiently  arute  to  seBTo* 
for  it.  Most  commonly,  however,  there  is  no  actual  changf  in  ^''* 
valve  itself;  its  segments  are  kept  apart  by  the  dilatation  and  distcnsi'^tH 
of  the  right  ventricle,  while  at  the  same  time  its  orifice  is  greatlf 
widened.  The  distension  of  the  ventricle  may  result  either  fron* 
disease  of  the  valves  on  the  left  side  of  tho  heart,  or  from  w™* 
clironic  affection  of  the  lungs,  such  as  emphysema  or  tibrxjid  discA-MS*^ 
The  cases  in  which  I  have  heard  tho  loudest  tricusjiid  regui^taiit 
murmurs  have  been  those  in  which  there  was  cirrhosis  of  one  li 

*  Med.  Tiinev  and  Gu.,  1874,  ii.  p.  £54. 
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good  examples  of  this  are  recorded  in  Dr.  Bastian's  table  iu 
e  Uiiixi  volume  of  this  work  (cases  vi.  and  .xiii.).  I  well  remember 
e  second  of  these  cases,  which  occurred  in  tlie  practice  of  the  lato 
Addison,  when  I  was  hia  clinical  clerk  The  murmur  was  so  loud 
at  it  was  heard  over  the  heart's  apex^  as  well  as  over  the  ensiform 
cartil^e;  and  Dr.  Addison,  although  repeatedly  pressed  upon  the 
|»oint.  would  not  aiimit  that  the  case  was  other  than  one  of  primary 
initral  regurgitation.  Indeec^.  as  Dr.  Wilks  has  pointed  out,  cases  of 
cirrhosis  of  the  lung  are  often  so  like  those  of  primary  heart  disease 
in  their  general  aspect  and  symptoms  as  to  be  mistaken  for  examples 
of  such  disease. 

There  might,  indeed,  well  be  the  same  uncertainty  about  the 
theoretical  significftnce  of  tricuspid,  that  we  shall  see  to  prevail  in 
regard  to  the  corresponding  mitral,  munnurs.  But  in  practice  such 
doubts  have  not  arisen,  since  tricuspid  systolic  murmurs  are  not  very 
often  heard,  and  they  are  perhaps  never  heard  unless  those  conditions 
of  obstructed  pulmonary  circulation  are  present  which  most  physi- 
oUigists  regard  as  readily  capable  of  inducing  regurgitation  through 
the  orifice  in  question.  Physicians,  therefore,  have  been  more  disposed 
to  admit  the  occurrence  of  regurgitation  when  murmur  is  absent  than 
U*  doubt  its  existence  when  miumur  is  present. 

It  is  very  different  with  those  systolic  murmurs  which  are  audible 
the  apex  of  the  heart,  and  which  (if  of  valvular  origin  at  all)  must 
referred  to  the  viilral  orifice.     ITiey  are  perhaps  the  commonest 
of  all  murmurs,  and  their  significance  is  the  most  uncertain. 

There  are,  in  the  first  place,  certain  sounds  which  an  inexperienced 
auscultator  may  easily  mistake  for  endocardial  murmurs,  but  which 
really  arise  not  in  the  heart,  but  in  that  little  flap  or  tongue-like 
process  of  the  lung  which  commonly  projects  forwards  over  the  apex 
of  the  heart,  just  Delow  the  seat  of  its  visible  impulse.  The  con- 
action  of  the  ventricle,  altering  the  form  of  the  heart,  causes  a 
ovement  of  air  into  or  out  *  of  this  portion  of  the  lung,  and  thus 
reduces  a  murmur  which,  though  of  respiratory  origin,  is  distinctly 
stolic  in  rhythm.  The  sound  in  question  is  generally  soft  and 
lowing;  but  I  have  several  times  known  it  to  be  of  distinctly 
usical  quality.  Its  most  important  peculiarity  is  that  it  is  not 
constant  hut  accompanies  only  those  beats  of  the  heart  which  occur 
t  a  particular  period  of  the  respiratory  act,  this  perioil  being  gene- 
lly  that  of  inspiration.  Thus,  when  the  patient  breathes  out,  the 
rst  sound  may  i>e  quite  natural ;  but  when  he  draws  in  his  breath, 
systolic  murmur  may  be  audible,  which  acquires  its  maximum 
ntensity  when  the  cardiac  beat  happens  to  coincide  with  the  acme 
the  inspiratory  effoit.     When   the  patient   is   made  to  hold  his 


'  According  to  rertain  moclem  vifiwa  on  tho  thcnry  of  tlio  respiratory  roiirmnr  ('»f 

rhtt'h  a  full  accnunt  i«  to  Ihi  found  in  thy  Ited.  Chir,  K»'view  for  July  1873),  a  sotinti 

ithiii  the  luiij;  cjin  h>\  ^;em-nitt*d  on\y  by  IKb  entranre  of  .air  into  that  portion  of  lung, 

jnd  not  hy  its  ex\\.    We  must  th<?rpfore  suupiwe  that  wlieii  the  h^url  wauimja  a  globulitr 

[Xorm  iluruig  iU  sjitolc,  air  is  sucked  into  the  flap  of  long  in  question. 
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breath,  the  murmur  in  question  is  often^  but  not  always,  suppressed 
for  the  time. 

A  little  care,  however,  excludes  this  source  of  fallacy.  If  the 
murmur  be  heard  uniformly  with  every  ventricular  systole  without 
exception,  we  may  conclude  that  it  arises  within  the  heart  iisnW 
And  the  same  conclusion  may  also  be  arrived  at,  even  when  tbf 
murmur  fails  to  accompany  certain  beats>  provided  that  ita  absence 
depends  not  upon  any  relation  to  the  respiratory  rhythm,  but  upon 
the  circumstance  that  the  corresponding  heart-beats  are  feeble  ooil 
imperfect.     How,  then,  ia  such  a  systolic  apex  murmur  proiluoeti  f 

Now,  if  after  death  some  of  the  tendinous  cords  of  the  mitral  valre 
be  found  softened  and  ulcerated  through  by  disease, — or  if  the  edge  of 
the  valve  have  become  turned  inwards  towards  the  auricle, — or  enn 
if  the  orifice  be  so  thick  and  liard  that  it  obviously  must  have  n- 
mained  patulous : — if  any  one  of  these  conditions  should  l>e  present, 
we  may  he  sure  that  regurgitation  occurred  during  life,  and  we  liave 
good  grounds  for  infen'ing  that  any  systolic  apex  murmur  that  may 
have  been  audible  was  due  to  regurgitation. 

The  conditions  just  mentioned  are,  however,  compamtively  seldom 
met  with.  But  it  is  to  he  observed,  that,  if  we  exclude  these  con- 
ditions, we  can  never  with  certainty  determine,  when  we  aw 
examining  the  heart  after  death,  whether  the  mitral  valve  was  or  wia 
not  competent.  We  have  no  means  of  testing  satisfactorily  the  action 
of  the  valve.  We  may,  indeed,  tie  the  base  of  the  aorta  ;  and  having 
cut  open  the  apex  of  the  left  ventricle,  may  hold  the  heart  xxpd'ui 
down,  and  pour  water  into  the  cavity  to  see  whether  it  runs  out. 
But  in  such  an  experiment  the  conditions  are  very  different  from 
those  which  obtained  during  Hfe.  Then,  tlie  base  of  tlie  muscular 
columns  was  moved  towards  the  oritlce  by  the  ventricular  con- 
traction :  wliile  those  columns  at  the  same  time  underwent  shorten- 
ing, so  as  to  keep  the  tendinous  cords  stretched  to  the  proper  degree. 
Now,  ventricular  wall  and  fleshy  columns  are  alike  relaxed.  Error? 
may  thus  arise  in  either  direction.  When  the  muscular  columw 
are  converted  into  nou-contractilo  fibrous  tissue,  llie  valve  mftT 
have  been  very  imperfect  in  the  living  body,  and  yet  may  clos*?  Mtil 
enough  when  tested  after  death.  Conversely,  when  the  ventritlf  i^ 
dilated,  A^ithout  the  the  tendinous  chordce  being  increased  in  length, 
it  may  happen  that  tlie  valve  allows  reflux  to  occur  After  doatli. 
although  it  had  before  been  efficient. 

This  deficiency  in  the  proof  of  mitral  regargitatlon,  when  a  ca» 
has  reached  the  dead-house,  would  be  of  but  little  consequence,  if 
the  orifice  or  its  valve  were  constantly  found  to  be  obviously  diseaseil 
in.  those  cases  in  which  a  systolic  apex  murmur  had  been  )i«ard 
during  life.  But  all  who  have  worked  at  the  subject  know  that  ihi* 
is  not  so.     To  quote  the  words  of  Dr.  Bristowe,*  "  In  a  large  pto- 


*  Evidence  is,  T  Uiiok,  wanting  to  fihow  that  a  white  patch  on  the  Mroat 
tJie  apex,  or  sny  like  condition,  can  genfrate  the  muniinr  in  qnestion. 
■  Mod.  Chir.  Review,  1861,  July,  p.  21fi. 
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portion "  of  such  cases  "  the  mitial  valve  and  the  orifice  it  protects 
are  found  to  present  a  perfectly  healthy  appt-arante,"  K'ow  Dr. 
Briatowe  has  proposed  a  very  ingenious  solution  of  the  difficulty. 
He  believes  that  valvular  inconjpeteuce  exists  whenever  a  systolic 
apex  murmur  is  heard ;  and  in  the  cases  now  under  consideration  he 
attributes  this  incompetence  to  "  disproportion  between  the  size  of 
the  ventricular  cavities  and  the  length  of  the  chordiB  tendineic  and 
musculi  i>apillares/*  He  has  shown  in  fact  that  whilu  tbe  former  are 
found  after  death  to  be  dilated,  the  latter  are  often  small  and  seem  to 
be  on  the  stretch.  But  these  observations  are  exposed  to  tho  full 
force  of  the  objections  already  made  to  the  post-mortem  evidence  of 
mitral  regurgitation.  The  appearance  of  the  mitral  cords  andcolunms 
in  a  dilated  ventricle  relaxed  by  death  can  surely  afibrd  no  proof  that 
lhc$e  parts  were  too  short  to  allow  the  valve  to  closCj  when  the  ventricle 
iUelf  was  shortened  by  its  own  systole. 

HQ)r.  Bristowe  regards  it  "as  an  axiom,  that  the  existence  of  a 
VJItolic  murmur  at  tho  apex  of  the  heart  is  a  sure  indication  of 
incompetence  of  one  or  other  of  the  auriculo-ventricular  valves." 
And  he  deems  it  unnecessary  to  offer  any  evidence  in  support  of  this 
position,  beyond  the  fact  that  in  all  the  cases  recorded  in  his  paper 
the  general  s3'mptom3  and  the  condition  of  internal  organs  (lungs, 
liver,  spleen,  &c.)  were  such  as  are  found  in  this  form  of  disease. 
Subsequent  writers,  however,  have  dealt  with  tliis  question  in  a  dif- 
ferent way.  Both  Dr.  Austin  Flint  ^  aud  Dr.  Andrew^  have  expressed 
the  opinion  that  the  murmur  by  no  means  necessarily  indicates  such 
regurgitation:  according  to  the  latter  obsen'er,  indenJ,  regurgitation  is 
ament  in  34  per  cent,  of  the  cases  in  which  the  niumuir  is  audible. 

These  authorities  believe  that  there  arc  two  criteria  which  may 
\ie  applied  to  the  determination  of  the  fact,  that  in  a  particular  case 
a  systolic  apex  murmur  is  really  due  to  mitral  regurgitation.     The 

«»Tia  are:  1,  That  the  murmur  should  be  audible  in  the  leftside 
the  back,  about  the  inferior  angle  of  the  scapula ;  2,  That  tho 
Imonary  second  sound  should  be  intensified. 

1.  A  good  illustration  of  the  fact  that  the  murmur  caused  by 
mitisl  regurgitation  is  heard  in  the  left  side  of  the  bnck  is  afforded  by 
cases  in  which  tlic  tendinous  cords  are  ruptured  or  ulcerated  through. 
It  has  been  so  in  the  cases  which  I  liave  seen,  and  I  have  not  met 
with  any  reconled  instance  to  the  contrary.  But  in  such  cases  the 
murmur  is  generally  loud,  and  the  amount  of  regurgitation  probably 
large.  I  am  not  sure  that  when  the  murmur  is  feeble  one  can  fairly 
expect  that  it  should  always  be  carried  backwards  :  for  one  must 
remember  that,  though  the  direction  of  the  blood-stream  is  towards 
the  vertebral  column,  the  auricle  is  not  itself  in  any  close  relation  with 
the  part  of  the  chest-wall  at  which  one  looks  for  the  murmur.  Con- 
sequently, although  I  am  prepared  to  admit  that  whenever  a  systolic 
murmur  is  heard  in  the  back,  it  is  caused  by  mitral  regiirgitation. 

'  Am.  HcxI.  Times,  1661     Qnnt6<l  in  Hraithwaite*9  HctroTiMt,  xWii.  ^1^68,  p.  00. 
»  Bt,  Bartholomf^w's  Iln«f{Uil  Kcportfl,  18<Jfi,  i.  p.  18. 


644 


A  SYSTEM  OF  MEDICINE. 


T  cannot  regard  the  fact  that  a  feeble  nmnnur  is  not  heard  in 
position  as  conclusive  against  its  being  so  caused. 

2,  Intensification  of  the  pulmonary  second  sound  (that  Is,  of  tKc 
second  sound  heard  at  the  second  left,  as  compared  with  the  second 
right  costal  cartilage  ^)  is  undoubtedly  present  in  many  of  th< 
marked  cases  of  mitral  regurgitant  disease.  Its  cause  is  evidei 
increased  tension  of  the  hjood  within  the  pulmonary  system  of 
But  this  (as  I  shall  endeavour  to  show  further  on)  may  arise 
any  cause  which  prevents  the  left  side  of  the  heart  from  emptyi 
itself.  I  cannot  see,  therefore,  how  intensification  of  the  second 
can  be  indicative  of  regurgitation  through  the  mitral  orifice,  r»tl 
than  of  other  conditions  wliich  will  then  be  mentioned.  Aforeover,  I 
believe  that  intensification  of  the  pulmonary  second  sound  reqoirei 
as  a  condition  of  its  occurrence,  that  the  right  ventricle  should 
be  powerful,  and  that  the  tricuspid  valve  should  be  eflficieut  I 
think  I  have  observed  that  this  sign  is  present  chiefly  in  the  earij 
stages  of  miti-al  regui^itaut  disease,  before  it  has  begun  to  tell  npoa 
more  distant  parts. 

My  own  views  with  regard  to  the  interpretation  of  systolic  apex 
inurinurs  jnay  therefore  be  summed  up  as  follows : 

1.  If  such  a  murmur  be  audible  in  the  back,  it  indicates  mitral 
regurgitation. 

2.  If  such  a  murmur  be  heard  only  at  the  heart's  apex,  we  are 
unable  at  llio  present  time  to  pronounce  any  positive  opinion  as  to  its 
cause.  Should  the  luuninir  bo  loud,  we  may  probably  conclude  tb»t 
it  is  not  due  to  mitral  regurgitation:  since  really  regurgitant  murmurs^ 
when  loud,  are,  porhapfi,  always  audible  in  the  back,  though  for  slight 
murmurs  the  same  statement  may  not  be  tenabia 

The  question  still  remains.  How  is  a  systolic  apex-murmur  pro-, 
duced  when  it  is  not  caused  by  mitral  regurgitation  f     I  have  alrejwlf  ^ 
(vide  p.  631)  suggested  that  it  may  be  due  simply  to  dilatation  of  tli«J 
left  ventricle,  as  was  long  ago  supposed  by  many  of  the  earlier  writ«8 
on  auscultation. 

III.  A  "  diastolic *'  murmur,  as  has  been  stated,  accompanies  tliB 
elastic  recoil  of  ttie  aorta  and  puln»onar)'  artery.  It  almoBt  invariably 
indicates  regurgitation,  through  the  space  that  should  be  closed  by 
one  or  other  set  of  sigmoid  valves,  into  the  ventricle;  and  in  thfl 
immense  majority  of  cases  the  valves  affected  are  those  of  the  aorta. 

The  quality  of  the  diastolic  murmur  of  aortic  regurgitation  vim^j 
greatly  in  diflfcrrnt  cases;  it  may  be  soft  and  blowing,  rough,  and 
attended  with  thrill,  or  even  musical.  It  may  be  so  loud  as  to  l«i 
audible  at  some  little  distance  from  the  patient;  or  so  slight  u  to 
require  the  utmost  vigilance  for  its  detection. 

The  seat  of  this  murmur  is  somewhat  variable.    As  a  rule,  it 

>  Dr.  Andr«w  has  sbown  that  it  Is  necoamry,  in  institiituig:  thu  eoni|«rifQiii 
Tcmenilicr  tlmt  tlio  unic  differenco  may  Iwj  iluo  to  eiifrn'Mcmcitt  of  Ihf  aortir  i*co 
rouml.  while  the  jiulmonary  secoiul  H^tnud  is  nattirnl  :  ami  ahv>  tliAt  an  rmphywnwtovl 
luug  overIappinf{  the  heart  on  ouc  side  xnny  nKxlify  tli«  iuiensit}'  (if  the  touuiil 
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Tery  plainly  audible  over  the  Lnse  of  the  heart ;  its  point  of  maximum 
iutensity  is  generally  slated  to  be  at  the  sternal  end  of  the  second  rio;ht 
Ettptal  cartilage,  or  in  the  second  ri^ht  ittterspacc;  and  it  is  carried 
PJwnwards  along  the  length  of  the  sternum  (apparently  in  conaii- 
quence  of  the  fact  that  osseous  substance  is  a  good  conductor  of 
sound),  so  that  it  may  often  he  loudly  heard  neAr  the  ensifonn  car- 
tilu^e.  This  fact  haa  been  especially  insisted  on  by  Dr.  Gairdner.* 
Again,  this  murmur  is  frequently  plainly  audible  at  the  heart's  apex, 
and  sometimes  it  is  louder  there  than  at  the  base.  Lastly,  it  may  be 
conducted  along  the  arteries,  soraetimoa,  to  a  surprising  distance : 
Bgg>rding  to  Dr.  Gee,  as  far  an  the  radial  aiieries. 
^fci  discussing  the  theory  of  murmurs  in  general,  I  have  pointed  out 
ffle  conditious  upon  whicli  some  of  the  varieties  in  the  seat  of  this 
bruit  a]>pear  to  depend  (see  p.  (\30),  If  the  views  thore  stated  are 
correct,  the  fact  that  in  a  particular  ciise  an  aortic  diastolic  niurnmr  is 
transmitted  upwards  along  the  aorta  may  be  iuterpriited  as  indicating 
that  the  valves  are  so  far  free  from  serious  damage  that,  although  they 
do  not  meet,  they  nevertholess  project  inwards  into  the  aorta  to  a 
greater  or  less  extent;  while  in  tliose  cases  in  which  the  murmur  is 
solely  carried  downwards  it  may  be  concluded  that  the  valves  aro 
more  completely  destroyed. 

A  further  refinement  in  regard  to  diastolic  murmurs  luis  lat^-ly  been 

suggested    by  Dr.  Balthazar  Foster*   of  Bii-mingham.     He  Injlicves 

that  when  such  a  murmur  is  heard  at  the  apex  ot  the  heart  it  is  due 

^^incompetency  of  the  left  aortic  segment,  so  that  the  regurgitant 

^Hod-streatu  falls  upou  the  mitral  curtain  and  is  carried  downwards; 

nSd,  on  the  other  hand,  that  a  similar  munuur  propa^^Lted  towards  tho 

cudifunn  cartiLige  indicates  defect  in  the  right  and  posterior  segments, 

by  wliich  the  blood  is  thrown  upon  the  septum.     He  alludes  to  cases 

tjwroborativc  of  his  views,  to  %vhich  lie  further  attaches  considerable 

^Bortance  as  regards  prognosis.     He  thinks  that  iucoitipetency  of  an 

NKtic  segment  must  specially  interfere  with  the  tlow  of  blood  into  tho 

coronar}'  artery  contained  within  the  corrt-sponding  sinus  (which  flow 

be,  in  common  with  many  other  authoritiea,  believes  to  occur  during 

the  recoil  of  tlie  norta),  and  so  must  tend  tu  impair  the  nutrition  of  tho 

h«irt.     Now  the  left  aortic  segment  has  no  coronary  artery  in  relation 

witli  it     Dr.  Foster  therefore  infers  that,  ca-teris  paribus,  life  is  moie 

likely  tol^e  pi*olouged  when  this  segment  is  nffVcled,  or  (in  other  word^) 

when  the  murmur  is  audible  at  the  apex.     But  my  belief  hus  hitherto 

Ijwin  that  the  murmur  is  propagated  in  this  direction  especially  when 

the  regurgitant  stream  is  large :  and  if  so,  one  would  suppose  that  tho 

prognosis  must  be  particularly  unfavourable.     1  thiuk  that  the  poiut 

^Bpue  which  needs  further  observations. 

^■t  has  beeu  stated  that  in  the  immeuse  majority  of  cases  a  regur- 
^|pit  murmur  has  its  seat  at  the  aortic  orifice.  lu  fact  a  pulmonary 
^^urgitant   brtut  is  so  rare  as  scarcely  to  need  consideration,     lu 

^^m  '  rtini(.-jil  Modii'ine,  p.  587. 

^H  ■  Mitl  Times  and  Gazetti*.  1873,  U.  pp,  658,  580. 
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1865  Dr.  Wilks  exhibited  to  tLe  Pathological  Society^  a  specimc 
of  disease  of  the  valves  in  ci^uestiou,  in  which  a   double  bruit  haJ 
been  heard  daring  life:    and  one  or  two  other    cases  are  recoirded 
in  medical  literature.     In  Dr.  Wilks's  case  the  question  of  diBease  ri 
tlie  pulmonary  artery  was  considered  during  the  patient's  life,  for  the 
pulse  gave  no  indication  of  aortic  regurgitation,  and  the  bruit  becaaw 
less  marked  towards  the  right,  and  in  the  course  of  the  aorta,  but 
equally  distinct,  or  even  somewhat  more  intense,  towards  the  Id^j 
clavicle.     But  the  great  rarity  of  such  tlisease  led  to  its  rejection  i*| 
a  diagnosis.     Indeed,  one  can  hardly  expect  in  futm-e  to  attain  to- 
greater  accuracy :  for  (as  we  shall  presently  see)  the  pulse  may  fiul 
to  be  characteristic  of  aortic  regurgitation  even  when  this  disease 
exists:  and  the  tendency  of  aortic  diastolic  murmurs    to  be  tranfr 
mitted  downwards  along  the  sternum  must  always  prevent  a  pul- 
monary regurgitant  murmur  from  being  identifietl  by  its  being  I     •' 
■over  the   riglit  ventricle.     Still,  acquired  disease  of  the  pulni";  . 
valves  is  so  exceedingly  rare  (and    in  congenital   disease  I  do  iw* 
know  that  marked  regurgitation  ever  occurs),  that  one  hardly  uw-b 
to  make  a  reservation  on   account  of   it  in  attributing  a  din-' 
murmur  to  aortic  regurgitation.    The  real  necessity  for  reserv.^t;-: 
lies   in    the    fact   that   aortic    aneurism    sometimes    causes    such  - 
luurmur,  probably  because  it  receives  blood  during  the  elastic  rvi'  j^ 
the  aorta,  as  well  as  during  the  ventricular  systole.     It  is  only  wi.  ;. 
an  aiU'Urism   arises    from   the   commencement   of  the    arch  that  i1 
murmur  cuuld  be  mistukeu  for  one   of   regurgitation   through  tbt' 
valves :  and  even  then  the  former  would  perhaps  never  be  tnui^ 
mitted  to  the  heart'.s  npcx,  as  is  so  generally  the  case  with  the  lat 
Very  frequently,  indeed,  the  two  conditions  are  combined. 

Another  infinitely  iaxv.  (jondition,  in  which  a  diastolic  murmiu',  n< 
■due  to  regurgitation  tlauugli  the  aortic  valves,  may  be  heard  at  tl*l 
base  of  the  heart,  is  that  in  which  the  aorta  communicates  with  tbs 
pulmonary  artery,  either  by  a  patent  ductus  arteriosus,  or  througli  nn 
•aneniisniul  sac.    Of  the  former  afleclion  I  have  recorded  a  remark;ilic 
instance.^    The  murmur  (which  was  in  part  musical)  was  authblr  .v 
the  second  left  coital  cartilage,  and  was  transmitted  to  the  l<rft  al-'n: 
this  cartilage,  hut  not  downwards  along  the  sternum.     It  \va5  n  'i 
everywhere   continuous    with    the    second    sound.     It    had   a   nvhvv 
character,  quite  uidike  anything  that  I  had  ever  heard  before,    I( 
was   clearly  distinguished    (during   the  patient's  lifetime)  from 
aortic  regurgitant  nnirinur ;  and  it  was  thought  not  unlikely  to 
due  to  an  opening  li-om  the  aorta  into  the  pulmonary  artery. 
case  in  which  an  aortic  aneurism  was  correctly  diagno3e<l  to  o\ 
into  the  pulmonary  artery  has  been  related  by  Dr.  Wade,^  of  Bimiii^' 
ham.  Tlie  diastolic  nnirmur  was  prolonged,  and  of  a  hissing  char»cWj 
with  distiuet  purring  tremor.     Itwas  audible  over  the  cartSaguof 
iuLirlli  left  rib,  and  in  the  neck,  back,  and  upper  part  of  the  cboAi. 

'  Piilh.  Trnna.  xvi.  p.  74. 
;  *  Guy  s  Hosi>iial  Kei»ort«,  1872-3,  sorica  iil.,  vol.  xvuL  p.  tt. 
'  McJ.  Cbir.  TrnD8.  vol.  ilir. 
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I  With  these  exceptions,  a  diastolic  murmur  (as  I  believe)  iuvariably 
nidicates  regurgitation  through  the  aortic  oritice  into  the  left 
ventricle. 

■    It  maybe  expected  that  somctliing  should  be  said  as  to  the  notin- 
vequent  coexistence  of  two  or  more  of  these  murmurs  in  the  same 
case.     I  have  already  remarked  on  the  rarity  of  systolic  munnurs 
indicating  actual  obstruction  of  the  aortic  orifice,  unless  a  diastolic 
faormur  be  also  present,  and  discoverable  on  careful  examination.     It 
bay  be  added  that  in  disease  of  the  aortic  valves  the  tendency  is  for 
■gurgitation  to  follow  obstruction.     In  the  case  of  the  mitral  valves 
ne  opjiosite  is  observed.     Commencint;  disease  appears  to  produce  a 
■Bgurgitaut  murmur:  and  it  is  only  as  the  orifice  becomes  more  and 
Eiiore  contracted  that  an  obstructive  murmur  is  heard.     There  is  this 
further  peculiarity,  tliat  when  mitral  stenosis  causes  a  marked  pre- 
systolic murmur,  it  rarely  happens  that  any  systolic  murmur  is  at 
liie  same  time  audible.     I  have  scarcely  ever  heard  a  systolic  murmui* 
in  association  with  the  rough  grating  bruit,  attended  with  thrill,  that 
is  so  characteristic  of  the  more  extreme  degree  of  constriction  of  the 
mitral  valve.     A  moi*e  or  less  distinctly  double  murmur  at  the  apex 
is  not,  indeed,  very  uncommon:  but  in  this  case  both  portions  of  the 
murmur  are  rather  of  a  soft  and  blowing  quality  :  and  the  inference 
prol>abIy  is  that  the  stenosis  is  moderate  in  degree. 

With  regard  to  the  coexistence  of  murmurs  developed  at  different 

rifices  I  have  nothing  particular  to  say.     Tlieir  determination  nmst 

based  on   the  principles  which   regulat-e  the   diagnosis  of  each 

murmur  separately :   guided,  of   course,  by  the  known  liability  of 

particular  valves  to  undergo  simultaneous  or  consecutive  changes. 

The  other  eilects  of  disease  of  the  cardiac  valves — those  which  affect 

le    patient's  health,  and    are    consequently  commonly    called  tho 

mpUrttia  of  such  disease — are  divisible  into  three  distinct  classes. 

L  We  may  take  first  a  class  of  effects,  which  are  of  great  importance, 

lut  which  have  only  recently  attracted  notice,  and  probably  do  not 

ret  receive  a  due  share  of  attention.     The  valves  of  the  heart  are 

ithed  on  all  sidiis  by  the  circulating  lluid.     When  they  are  intlamed 

ulcerated,   the   blood   flows   directly    over   the  diseased   surface. 

'hen  any  portion  of  their  subst-ance,  or  of  the  products  of  inflara- 

kation,  becomes  disiutccrated,   the   detached  fragments   necessarily 

into   its   stream.     This   is  so  obvious,  that  we  may  well   bo 

irpnsed  to  find  that  no  one  had  recognized  it  until   Dr.   Kirkes 

►ointtjd  it  out  in  the  year  1352>     And  as  lie  showed,  the  phenomena 

ittendant  on  this  ])roceds  are  divi.sible  into  two  distinct  groups  : — 

(flf.)  Emboiisin. — In  the  first  place,  a  mass  of  some  size  may  be 
letached,  which,  passing  into  the  arterial  system,  sooner  or  later 
?aches  a  vessel  which  it  cannot  traverse,  and  which  it  conse- 
juently  plugs.  The  result  is  that  the  circulation  is  entirely  arrested 
In  the  region  supplied  by  the  artery,  unless  indeed  blood  from  col- 
lateral arteries  enters  the  obstructed  vessel  beyond  the  seat  of  the 

»  Med.  Chir.  Trans,  xxxv.  pw  281. 
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obstruction.     It  might  have  been  expt^cted  that  the  region  in 
tiou   would   become  anaemic.     Recent  observations,    however,   La\ 
shown  that  such  is  not  the  case,    Pr(5vost  and  Cotard.^  and  afterwi 
Lefeuvre,'  have  studied  this  question  experimentally.     They  inject 
foreign   bodies  (especially   the   seeds   of  tobaci;o)  upwards    into  i^ 
abdominal   aorta  of   dogs,  and  exposed  the  kidneys  and  spleen 
opening  the  abdomen,  so  as  to  make  apparent  the  earliest  effects 
obstruction  of  the  arteries  of  those  viscera.     They  found  that  tl 
regions  supplied  by  the  blocked  arteries  instantly  became  of  a  dai 
purple  colour,  and  in  the  spleen  were   distinctly  raised   above 
level  of  the  rest  of  the  region.     This  state  of  engorgement  is  believt 
to  be  due  to  a  paralysis  of  the  muscular  coat  of  the  vessels,    Tli€i 
become  unablti  to  resist  the  pressure  of  the  lilood  in  the  veins,  whi( 
consequently  flows  back  into  the  capillaries  and  arteries,  and  ili 
tends  them  up  to  the  point  of  obstruction.     Haemorrhage  then  Ukt 
place.     After  a  time  the  effused  blood  and  the  elements  of  the  tisst 
undergo  fatty  degeneration  :  and  the  affected  part  acquires  a  chai 
teristic  yellow  colour.     This  always  extends  to  the  surface  of  tt 
organ,  and  penetrates  more  or  less  deeply  towards  its  interior  in 
form  of  a  wedge  or  cone,  which  is  generally  surrounded  by  a  red  hal 
of  congestion.     Still  later,  absorption  takes  place :  and  in  the  ei 
nothing  is  left  beyond  a  deep  ftssui^e  or  puckering.    It  must  be  ad( 
that  sometimes,  instead  of  the  whole  mass  undergoing  fatty  d<_ 
ration  and  conversion  into  the  peculiar  yellow  matter,  a  part  of 
sloughs:  in  other  cases  it  breaks  down  into  pus. 

The  cliangcs  just  described  do  not  occur  iu  all  organs  alike.     Th' 
are  especially  well  marked  in  the  spleen  and  kidneys.'     The 
appears  to  be  that  the  branches  of  the  splenic  and  renal  arterie*] 
anitstomose  but  little  or  (iu  the  case  of  the  splenic  artery)  not  at  all 
In  the  liver,  on  the  other  hand,  a  true  infarctus  is,  |>erhaps,  uevt 
met  with,  apparently  because  its  lobules  do  not  derive  their  supply* 
blood  entirely  from  a  single  source.  The  mesenteric  arteries  occasionall] 
bec(ime  the  seat  of  embola.  This  occurred  in  one  of  Lefeu\Te's  experi- 
meats  with  tobacco   seeds.     The  aflected   part  became  first  pale 
afterwards  of  a  livid  purple  colour.     Embolism  of  a  mesenteric  Attti 
has  also  sometiuies    been   observed    as  a  result   of  disease  in 
Iniman  subject.    The  cerebral  arteries  are  very  liable  to  embolisini;! 
tliia  is  believed  to  occur  more  frequently  in  the  left  middl- 
than  in  any  other  artery,  apparently  because  its  course  in  • 
favours  the  entrance  of  a  detiched  mass.     In  the  brain,  the  result  >'f 
arterial  plugging  is  generally  white  softening  of  the  corresponding, 
part  of  the  brain  ;  but  sometimes  a  firm   yellow   infarclus  is  pro- 
duced.     When   embolism   occurs    in    one    of    the   arteries  of  tlifl 

»  Ga7.  Me.l..  1866.  p.  202. 


'  Etude  ph^Kioloi^mio  et  pntbologique  ear  lot  Infiir<:ti]i>  Vuccniux,  Th4i«<l«P>i^ 
18fi7,     A   review  of  toe 
OctolKT  1871,  p.  368. 


kcse  obserratioiis  will  be  found  in  the  Meil.   Chir.   RorirV  i^ 


*  Aivordiug  to  S|ierling,  (liiiug.  Diss.,  Berlin,  187*2 ;  I»ndun  M«l.  Rertmi,  J«n.  IStSI 
tbe  kidney  is  more  freqnentlj  the  scat  of  emboliam  Iban  Ihc  Bplwu,  in  the  jiwporUi* 
of  76  to  61. 
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mities»  tlic  tendency  is  for  the  liiub  beyond  the  seat  of 
olistructiiJii  to  mortify.  The  gaiigi'one  ia  not  then  always  of  the 
dry  variety,  as  was  formerly  taught.  It  'may  be  moist,  and  at- 
tended with  the  fonnation  of  bulke.  Tliis  is  doubtless  preceded  by  an 
bypcnrniin,  like  that  which  we  have  seen  to  follow  plugging  of  an. 
artery  in  the  spleen  or  kidne3'8,  except  that  as  the  veins  of  the  limbs 
are  provided  with  valves,  the  blood  probably  cornea  from  the  col- 
lateral arteries  of  the  limb.  In  the  arteries  of  the  extremities,  and 
indeed  in  all  arteries,  embola  are  especially  apt  to  be  aiTested  at 
those  i>oint3  where  the  vessel  ifi  dividing,  or  where  a  large  branch  is 
given  off,  so  that  the  calibre  of  tho  chuimel  is  suddenly  diminished. 
Thus  in  the  upper  limb,  they  are  most  coiiuuonly  found  in  the 
axillary  artery,  and  at  the  bifurcation  of  the  brachial  artery ;  in  the 
lower  limli,  at  the  points  of  division  of  the  common  femoral  and  the 
popliteal  arteries  respectively.  The  left  lower  limb  is  decidedly  more 
subject  to  embolism  than  the  right:  and  by  Virchowmiisis  attributed 
J^tlie  fact  tliat  the  left  common  iliac  artery  comes  from  the  ab* 
^Hbinal  aorta  in  a  more  direct  line  than  the  right.  The  peculiai 
^■dge-shnped  masses  in  the  abdominal  visccffi  appear  to  have  been 
Bpcribed  independently  by  Hodgkin,^  Cruveilhier,  and  Rokitansky. 
Their  association  with  heart-disease  was  first  noticed  by  tlie  last- 

Ejd  observer,  and  has  been  admitted  by  all  modern  writers  on 
►id  anatomy.  It  is,  however,  only  within  the  last  few  years  that 
have  been  regarded  as  possessing  any  clinical  interest,  or  that 
formation  has  been  supposed  to  be  attended  with  any  symptoms 
^ing  the  health  of  the  patient.  Following  Kirkes,  Virchow^  is 
the  writer  to  whom  credit  is  especially  due  for  having  drawn  atten- 
tion to  tliis  subject :  and  recently  several  French  memoirs  and  papers 
have  been  written  on  it,  in  which  the  aBection  is  described  as  a 
special  disease,  under  the  title  of  "  Ulcerative  Eudocarditis." 

The  clinical  features  observed  iu  these  cases  ore  of  two  kinds. 
In  the  Jirst  place,  there  are  the  direct  eiTorts  of  intci*cepted  blood- 
aupply  to  the  part  scrNed  by  the  obstructed  vessel.  Thus,  as  we  have 
seen,  a  limb  may  mortify  as  the  result  of  embolism  of  its  main  artery. 
Hany  of  the  cases  of  spontaneous  gangrene  in  young  subjects  that 
Come  under  the  care  of  the  siu'gcon  are  of  this  kind  ;  and,  with  ihe 
Itethoecope,  the  existence  of  disease  of  the  valves  of  the  heart  may  often 
le  recognized  without  difficulty.  It  may  be  worth  while  to  note 
Uiat  the  embolism  iu  these  cases  is  not  always  derived  from  tho 
4iaeaaed  valve  itself;  sometimes  it  comes  from  tiio  auricle  or  ven- 
tricle, having  been  one  of  tho  little  rouudetl  ante-mortem  clots  whicJi 
■ra  9a  apt  to  form  in  tlie  heart's  chambers  behind  any  obsti'uction.* 

Embolism  of  tho  cerebral  arteries,  again,  may  give  rise  to  a  great 
Variety  of  symptoms,  according  as  one  or  another  part  of  the  brain 

•  OnuumIU  AbhAndltmgen,  p.  414.  *  Hed.  CMr.  Trans,  xxri. 

•  GMUiim«U«  AbhandlaDKttii.  pp.  68^—739. 

•  Soidi  an  Anle-iuorUm  Uot  mny,  when  a  vnWo  ut  stenoscd,  bo  the  direct  canie  of 
'VaUftU  drath  :  getting  ■washed  Uito  the  blood-currt-nt,  it  may  completely  occlude  the 
oanowtd  orifice,    flee  a  caio  rwordod  by  Dr.  Van  dcr  By  I,  Path-  Traoa.  ix.  p.  91. 
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is  deprived  of  its  due  stipply  of  Mood  The  most  frequent  effect  ii 
the  production  of  right  hemiplegia,  with  or  ^^thout  aphasia.  ITiis 
corresponds  with  the  fact  that  the  left  middle  cerebral  artery  is  espe- 
cially apt  to  become  plugged.  Embolism  of  the  retinal  arteries  leads 
to  chnnges  which  can  be  studied  with  the  ophthalmoscope. 

It  has  already  been  stated  that  in  the  viscera,  instead  of  the  usual 
yellow  wedge-shaped  masses  or  infai-ctus  being  formed,  suppuration. 
or  even  sloughing,  sometimes  occurs  in  the  regions  supplied  bv  «» 
artery  that  baa  become  tlie  seat  of  embolism.  It  is  perhaps  doi.  ; 
whether  these  changes  ever  in  themselves  produce  any  apprei.mtur 
influence  on  the  patient's  health,  or  on  the  symptoms  from  whicb 
he  sutfers.  But  they  may  set  up  a  peritonitis,  and  this  will  usually 
be  attended  with  a  great  aggravation  of  his  complaint,  and  even  with 
danger  to  his  life;  nud  ciiiboltsm  of  a  mesenteric  orter}"  may  Gams 
severe  enteritis,  which  may  be  i^uite  capable  of  clinical  recognition. 

(fe.)  Infection. — But  in  almost  all  these  cases  the  effecta  of  llit 
occurrence  of  embolism  in  particular  arteries  are  complicated 
and  probably  overpowered  by,  those  which  depend  upon  a  gen( 
contamination  of  tlie  blood,  as  it  posees  over  the  surface  of 
diseased  valve.  This  was  clearly  pointed  out  by  Dr.  Kirkes»  in 
classical  paper  ab-eady  more  than  once  referred  to  ;  and  of  late  y< 
many  observers  have  worked  at  the  subject,  in  the  hope  of 
plaining  it  more  fully.  So  severe  and  rapitUy  fatal  are  some  of  thea 
cases,  that  Virchow  has  given  them  the  designation  of  J?> 
Afalif/na. 

A  principal  sjrmptom  in  these  cases  is  the  presence  of  fever. 
temperature  is  raised  two  or  three  degrees,  or  more,  above  the  noi 
standard.  Dr.  Goodhart  ^  mentions  one  case  in  which  it  was  sevi 
times  noted  at  104*" ;  and  in  a  case  which  I  recently  examiiied 
reached  105'S°.  Not  rarely  there  are  repeated  attacks  of  shiveringJ 
indeed,  the  illness  is  often  ushered  in  by  a  sudden  rigor.  The  pulse 
is  quickened;  the  tongue  is  often  dry.  Extreme  prostration,  delirium. 
and  somnolence,  are  occasionally  present.  According  to  Dr.  Wilb. 
articular  pains  are  often  complained  of.  Vomiting  and  diarrhoea  an 
common.  The  spleen  is  greatly  enlarged,  and  is  sometimes  tentleron 
pressure.  The  skin  lias  an  icteroid  tinge,  and  there  may  even  bej 
jaundice,  of  which  Ivancereaux^  has  recorded  several  example 
Petechioe  may  be  present,  or  even  distinct  p\irpuric  blotches.'  Ecchj 
motic  spots  may  also  he  found  on  the  surface  of  the  pleura  and  _ 
cardium,  and  on  the  mucous  membranes  lining  the  larj'ux.  stointd^ 
intestines,  and  urinary  bladder.  The  liver  after  death  ia  found  lot* 
pale,  supple,  and  flabby.  The  tissue  of  the  spleen  (which  is  a^ 
times  larger  than  natural)  is  soft  and  pulpy. 

When  a  patient  is  known    to  be   suffering  from   disease  of  the 
cardiac  valves,  there  is  but  little  difficulty  in  assigning  to  their  lJi» 


»  Guy's  Hosp.  KeporU,  xv.  p.  415.  ■  Out.  Hid.,  1882.  p.  flfll 

'  Path.  Tram.  xzi.  p.  109. 
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cause  the  symptoms  just  eininierated.  By  carefully  examining  tlie 
heart  several  times  at  sliort  intervals,  one  may  be  able  to  detect  such 
variations  in  the  physical  signs  as  may  denionstrate  the  fact  that 
acute  chauges  in  the  valves  are  going  on.  Charcot  and  Vulpiau  * 
mention  one  case  in  which  the  most  marked  signs  of  aortic  in- 
suthciency  became  pi-omiueutty  developed  within  a  week. 

But  in  many  instances  there  is  nothing  to  draw  the  physician's 
attention  to  the  state  of  the  valves  ;  ami  the  real  nature  of  the 
case  may  then  be  easily  overlooked.  The  valves  may  previously 
have  been  quite  healthy.  And  since  palpitixtion,  priccordial  pain, 
and  oppression  of  the  breathing  may  all  be  absent,  there  may  be 
nothing  to  suggest  the  necessity  of  examining  the  heart.  The  case 
is  thus  very  likely  to  be  mistaken  for  one  of  enteric  fever,  or,  if 
there  be  much  shivering,  of  idiopathic  pyseraia,  or  even  ague  ;  or 
again,  if  there  be  marked  jaundice,  for  one  of  pylephlebitis. 
The  relation  to  purulent  infection  lias  been  especially  insisted  on 
by  Dr.  Wilks,  and  he  has  proposed  to  designate  the  affection  an 
"  arterial  pyemia." 

In  the  previous  paragraphs  it  has  been  taken  for  gi'anted  that  the 
diseased  vidves  are  those  on  the  left  side  of  the  heart,  and  that 
the  phenomena  of  embolism  or  of  infection  therefore  show  them- 
selves in  the  course  of  the  distribution  of  the  Bysteuiic  arteries. 
However,  when  the  tricuspid  valve  is  diseased,  or  the  pulmonary 
valves,  precisely  similar  etlects  show  themselves ;  but,  of  course, 
within  the  lungs.  A  striking  case  of  this  kind  has  been  recorded  by 
Charcot  and  Vulpian,*  which  was  diagnosed  during  life.  One  flap  of 
the  tricuspid  valve  was  softened  and  perforated,  and  presented 
numerous  vegetations.  The  lungs  contained  scattered  abscesses. 
Other  instances  liave  been  related  by  Dr.  Kirkes  and  Br.  Moxon.' 
Dr.  Moxon's  case  occurred  in  a  woman,  within  a  montli  alter  her 
delivery. 

The  precise  nature  of  the  process  of  Infection  in  the  cases  under 
consideration  has  been  much  discussed  of  late  years,  and  even  now 
it  has  not  been  fully  ascertained.  In  almost  his  earliest  paper  on  the 
subject,  Virchow  related  some  experiments  that  he  had  made  of  in- 
jecting different  substances  into  the  jugular  veins  of  dogs.  And  he 
proved  that  while  portions  of  caoutchouc  simply  produced  obstruction 
of  branches  of  the  pulmonary  artery  into  which  they  were  carried, 
animal  substances  (pieces  of  muscle,  Rbrin,  &c.)  set  up  severe  infiam- 
mation  of  the  corresponding  tracts  of  lung  tissue,  leading  to  suppura- 
tion or  even  to  slougldng.  Uence  he  concluded  that  the  phenomena 
of  infection  are  not  merely  of  meckaitical  origin,  but  must  result  from 
some  chemical  action.  The  same  fact  has  since  been  insisted  on  by 
Feltz*  of  Strasburg,  who  maintains  that  solid  elements  by  themselves 

>  Gu.  lUd.  ISfiS,  p.  S8S.  *  Ooz.  M6d.,  1862.  p.  4S8.  *^ 

*  Ffttb.  Tnna.  xxi  y.  107. 

*  TnxU  cUoi^ue  et  expv rime n tale  tits  cmboliea  CApUlnirta.  Sime  ^,  Straaboarg, 
1170. 
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never  carry  infection:  this  is  always  propagated  by  septic  fluii 
Another  writer,  Panum  of  Iviel,^  endeavoured^to  show  tLat  iJic  imm^ 
diate  cause  of  irritant  etfHcts  is  the  decompositiou.  mthin  tht  hloo^ 
vessels,  of  the  masses  by  which  they  are  plugged.  By  Lancereaux,  agaio. 
stress  was  laid  on  the  opinion  that  the  poisoned  state  of  the  blood  in 
these  cases  is  due  to  tiie  alteration  and  transformation  of  the  connflc- 
live  tissue  of  the  valves  themselves,  and  never  to  the  mere  disin 
gration  of  librinous  concretions. 

These  speculations  have,  however,  been  almost  superseded  by  o' 
servations  of  a  diflerent  order.     As  far  back  as  1855,  Virchow^  f 
that  a  small  coa*j;ulum  upon  the  mitral  valve  (in  a  case  of  erysi 
latous  perinittriLis  with  a  iliphtiu'ritic   inflammatiun   of  the 
intestine)  contained  a  number  of  small  white  miliaiy  bodies,  w 
consisted  aluiost  entii-ely  of  line  closely  aggregated  granules,  embedded 
in  a  gelatinous  substance.     These  granules  were  insoluble  in  potad^ 
acetic  acid  and  liydrochloric  acid,  but  were  dissolved  by  chloroform, 
that  he  regarded  them  as  probably  of  a  fatty  nature.     Charcot 
Vulpian  ^  after^vards  insisted  on  the  peculiar  micro-chemical  re! 
of  the  detritus  of  diseased  valvus,  shown  in  their  power  of  resisting' 
fiti-ong  acids  and  alkalies.     But  still  more  recent  obse^^-ation3  haw 
tended  to  show  that  t!ie  pro]ierties  of  these  minute  granules  are  not 
due  merely  to  their  chemical  constitution,  and  that  they  are  in  fut 
living  organisms.     Prof.  AVinge,  and  Prof.  Heiberg/  of  Christi 
appear  to  have  been  the  first  writers  to  express  this  view  in  a  decided 
form :  it  has  since  been  adopted  by  no  less  an  authority  than  Virdww 
himselL  It  is  proposed  by  these  writers  to  give  to  the  attVctiou  in  qaCJ- 
tion  the  name  of  Mycosis  EndocardiL     Winge's  case,  which  occurwd 
in  1869,  was  that  of  a  man,  cet.  44,  who  died  with  symptoms  of  blood* 
poisoning  apparently  dependent  on  a  suppurating  corn.     On  theiortic 
valves  there  were  certain  gi'eyish  masses,  the  size  of  peas  or  heaift 
which  could  be  easily  picked  ofl*.  leaving  tlie  surface  slightly  niicva 
and  ulcerated.     The  tricuspid  vah'e  presented  similar  masses.    \^  i'^^ 
a  microscope  of  moderate  power  these  appeared  to  consist  of  » lin* 
network  of  libriu  threads.     But  under  a  higher  objective  these  thwidl 
were  seeu  to  be  made  up  of  rod-like  or  spherical  Iwdies,  arranged  i 
chains,  and  thus  resembliug  leptothrix.     There  were  also  a  number  of 
fine  rounded   or  i*od-shaped   bodies,  some  of  which  were   prob*l>|j 
bacteria,   others   fat  granules.     Similar   bodies   were   found 
cylindrical  plugs  in  the  smaller  arteries  of  the  kidney,  co 
to  infarctus.     Heiljerg's  case  was  that  of  a  girl,  ;et.  22,  who  died  lil 
or   seven  M'ecks  after  delivery,  with  symptoms   of  blood-poiw»nii«- 
The  mitral  valve  was  perforated  by  a  recent  ulcer,  the  maipns  of  vhiA 
and   tlie   chord:o   were   coated   with   vegetations.     These   containid 
numerous  minute  gi-anules,  apparently  simple  detritus :  and  in  idfr 

'  Exporimentello    Untersuchnngen    rat   Phyatologia   and  Pathologi*  dec  Kaboli'i 
&j.,  Uerlin.  1864. 

*  On.  cit ,  p.  701).  »  Oai.  MM.,  JS63,  p.  dflfi. 

*  Virdiow's  Arch.  Ivi.,  1872,  p.  100. 
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I^SDAny  rod-sliaped  bodies  resembling  bacteria,  and  a  cousidei-ablo 
of  rows  of  gi-amiles,  of  uniform  size,  arranged  in  cbaiiia  of 
iter  or  leas  length,  which  Keibcrg  tlierofore  regarded  aa  leptothrix. 
'hese,  and  many  of  the  isolated  bodies,  resisted  the  action  of  even 
tiling  caustic  potass.  Specimens  from  both  these  cases  were  for- 
warded to  Virchow.  who  confirms  the  accuracy  of  tbe  accounts  given  by 
the  Swcdisli  writers,  and  states  that  he  lias  no  doubt  as  to  the  para- 
sitic nature  of  tlie  bodies  in  question.  He  is  not  yet  prepared, 
htjwever.  to  admit  the  propriety  of  using  the  name  leptotlirix  for 
them.  Eberth/  of  Ziirich,  has  since  recorded  another  case  of  the 
same  kind,  which  diflei'S  from  those  previously  referred  to,  in  tlic  fact 
that  there  was  no  evident  external  source  of  blood-poisoning.  He 
entitles  it  *'  Diphtheritic  Eudocai-ditis."  -  It  occurred  in  a  young  man, 
previously  healthy,  who  died  after  little  more  than  two  days'  illness. 
Two  of  the  aortic  valves  wei-c  idcerated  through^  and  the  disease 
extended  into  the  muscular  substance  of  the  heart,  penetrating  almost 
the  endocardium  lining  the  right  auricle.  The  margins  of  the 
focted  valves  were  covered  with  soft  vegetations.  These  consisted 
mainly  of  a  finely  granular  substance :  and  the  individual  granules 
rere  shining  spherical  bodies  of  unifonn  size,  some  of  which  exhibited 
jht  movements,  the  majority  being  motionless  and  embedded  iu 
gelatinous  material.  Neithor  boiling  alcohol  nor  boiling  alkalies 
fected  these  granules,  beyond  making  them  slightly  paler.  Tincture 
iodine  and  sulphuric  acid  gave  them  a  yellow  colour.  It  b 
lerefore  almost  certain,  says  Eberth,  that  they  were  really  sjiherical 
icteria. 

So  far  as  I  am  aware,  no  similar  observations  have  as  yet  been  pub- 

ihed  in  this  country.     But  my  colleague,  Br.  Goodliart,  informs  me 

i«t  he  has  iu  three  instances  detected  minute  organisms  in  the  fuu- 

iting  masses  attached  to  ulcerated  valves.     Iu  each  case  he  found, 

ides  innumerable  spheroids,'  rod-  and  dumb-bell-shaped  bacteria, 

18  well  as  some  which  formed  beaded  strings.     Most  of  these  had 

feeble  oscillatory  movements.     Vertical  sections  of  tlie  deepest  part 

of  the  diiieasod  valves  showed  a  cell  growth,  to  a  small  extent,  such 

MS  is  described  at  page  603.     On  this  was  deposited  a  hyaline  clot  in 

f*mall  rounded  masses :  and  upon  these,  and  in  the  crevices  between 

liem,  the  bacteria  clustci-ed.     Dr.  Ooodhort,  however,  considered  that 

W  appearances  which  he  observed  were  strongly  suggestive  of  the 

^ew  that  the  bacteria  were  derived  from  the  elements  of  disintegrating 

bod-clotv 

The  precise  scope  nnd  bearing  of  these  obson'ations  arc,  as  yet, 
iperfectiy  understood;  but  I  think  there  can  be  little  doubt  that 


''  Virchow'*  Arcli.  Ivil,  1873.  y.  228. 

*  Thifl  dadpiiition  h&B  albo  been  frcfitipntly  used  by  Virchow.  It  U  imiKtrtiuit  for 
y....i:.».  .„^  I ....  .„  jcmcmUr  \hnX  Oernmn  writers  nso  the  trrm  (Uiththeritic  in  a  Bcnso 
\  III  that  ta  which  wo  are  accustomed  in  thit*  cotiutry.  npj.lying  it  to 

i; :  _  i  of  which  Uie  njost  stipcrficiul  Iftjeis,  infiltrated  with  iulUmintloTj 

materxala,  arc  gangrenous. 
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they  will  hereafter  he  found  to  play  an  important  part  in  the  explana- 
tion of  the  phenomena  of  blood-poisoning  now  under  coiisideratioc 
Heiberg,  indeed,  expressly  states  that  he  does  not  attribute  all  cases 
of  ulcerative  endocarditis  to  a  Mycosis,  since  he  has  failed  to  find  any 
parasitic  organiBms  in  specimens  of  this  disease  preserved  in  the 
Museum  of  Christiania,  And  when  bacteria  are  present  in  the  tissueB 
of  diseased  valves,  it  is  as  yet  quite  impossible  to  say  what  relatioD 
they  bear  to  the  processes  of  embolism  and  infection  to  which  the 
disease  gives  rise.  Tliis  question  is  in  fact  only  a  jwirt  of  the  much 
wider  one  which  concerns  the  relations  of  these  minute  organisms 
to  pysemiaj  septicjemia,  and  allied  processes.  The  theory  advocated  bj. 
Ebeith  *  is  that  the  bacteria  originally  enter  the  blood  from  withoi 
and  then  became  aggregated  together  into  asticky  mass,  which  adht 
to  the  surface  of  the  cai-diac  valves,  when  it  is  brought  to  them  in 
stream  of  the  circulation.  In  confirmation  of  this  opinion,  he  appeals' 
to  observations  showing  that  the  ante-mortem  coagula  in  the  appen- 
dices of  the  auricles  arc  likewise  often  coated  with  a  complete  layer  of] 
bacteria.  The  valves  and  chambers  of  tlie  heart  thus  form  a  kind  of  j 
halting-place  for  the  microphytes,  which  multiply,  and  subsequently; 
distribute  to  all  the  arteries  of  the  body  masses  of  bacteria  in  thefonn 
of  embola,  wliich  set  up  suppuration  wherever  they  are  dfposit^id  In 
the  arteries  of  the  kidneys  especially,  agglomerations  of  this  nature, 
have  been  demonstrated :  and  also  within  the  glomeruli  and 
iiriniferous  tubules  of  the  afifected  parts  of  these  organs. 

IT. — Another  series  of  effects  produced  by  diseases  of  the  cardiic 
valves  consist  iii  tbe  modifications  that  they  teud  to  induce  in  the  circu- 
lation of  the  blood,  and  in  the  consequent  morbid  changes  which  ariic 
in  the  several  cavities  of  tJie  heart,  in  the  blood-vessels,  and  in  difittnt 
organs.  To  these  efiects  we  must  now  turn  our  attention,  and  as  they 
are  both  numerous  and  varied,  it  is  needful  that  we  should  arrange 
them  in  as  orderly  a  manner  as  possible. 

Each  of  the  cardiac  valves  may  be  viewed  as  .separating  fromOBtt 
another  two  of  the  chambers  of  the  circulatory  system,  and  when  any 
one  of  the  valves  is  diseased,  we  may  consider  that  (1)  the  prmaiy 
effect  of  the  disease  is  exerted  upon  that  chaml>er  which  lies  im2n^ 
diately  behind  the  valve  in  tlie  owler  of  the  circulation,  and  which 
protected  by  the  valve  when  iu  its  normal  state-  From  the  chamlie* 
in  question,  again,  disturbance  of  the  circulation  is,  or  may  be, 
pagated  in  two  directions : — (2)  fonmrds,  or  with  the  blood-stream 
and  (3)  haclcward^,  or  against  the  blood-stream.  The  effects  of  diaeaae 
of  the  several  valves  have,  therefore,  to  be  considered  under  these 
three  heads. 

A.  It  will  be  found  convenient  that  we  should  bi^  with  disease* 
of  the  aortic  valves.     These,  as  we  have  seen,  may  be  of  two  kinds, 

'  Id  a  large  naiuber  of  recent  cases  of  pyrcmia  Kborth  haa  constantly  found  micro- 
phyte*, not  only  on  tlie  surface  of  the  wound,  but  also  la  the  Bubjac«at  UaMUi^  — ^ 
timea  to  a  coasiJgrable  dflptk 
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obstructive  and  regurgitant ;  but  in  the  immense  majority  of  cases, 
obstruction  and  regurgitation  coexist. 

(1.)  Tiie  primary  effect  of  diseases  of  the  aortic  valves  may  be 
sjiid  to  occur  in  the  left  ventricle,  whicli  is  of  course  the  chamber 
that  lies  behind  the  valves  in  the  order  of  the  circulation.  Now  in 
aortic  stenosis  or  obstruction  the  blood  cannot  be  forced  into  the 
aorta  so  easily  nor  so  quickly  as  iu  health.  The  ventricle,  therefore, 
tends  to  be  overloaded  with  blood,  and  its  walls  become  stretched  or 
dilated;  at  the  same  time  it  has  to  exert  increased  force  to  propel  its 
utentd  onwards;  and  it  conseciueuily  becomes  hypertrophied.  In 
c  regurgitation  the  ventriclenmy  eniptyitself  readily  enough  during 
|h  systoli!,  but  in  its  diastole  it  not  only  lias  to  receive  tlie  blood 
floving  onwai-ds  from  the  auricle,  but  also  that  which  is  poured  back 
into  it  from  the  aorta ;  it  therefore  becomes  both  dilated  and  hyper- 
trophied. The  changes  which  occur  in  the  left  ventricle  are  thus  the 
rajue  in  the  two  conditions  of  stenosis  and  regurgitation  respectively. 
Tliey  constitute  the  co7n])€n^afian  by  which  these  several  morbid 
changes  are  more  or  less  completely  prevented  from  further  disturbing 
the  circulation.  But  there  is  a  distinction  of  some  importance,  which 
has  not,  1  think,  been  noticed  by  writers  on  this  subject.  In  aortic 
stenosis,  hypertrophy  of  the  ventricle  is  all  that  is  needed  to  restore 
tiie  balance;  dilatation  is  directly  injurious,  tending  to  impair  th*^ 
power  of  the  chamber,  and  to  render  still  more  hypertrophy  necessaiy. 
But,  in  aortic  regurgitation,  dilatation  is  the  main  requirement,  since 
the  ventricle  has  to  accommodate  the  bloud  tltat  enters  it  from  both 
sides  during  its  diastole ;  hypertrophy  is  needed  only  secondarily,  and 
because  a  dilated  ventricle  has  to  exert  more  foi-ce  than  one  of 
normal  size,  in  order  to  propel  its  contents  onwards. 

The  dilatation  and  hypertrophy  of  the  left  ventricle  in  cases  of 
aortic  disease  may  be  extreme  in  degree.  The  heart  then  acquires  a 
peculiar  pointed  form,  the  right  ventricle  often  looking  like  a  mere 
appendage.  The  organ  often  weighs  between  20  and  30  ozs.aud  many 
instances  have  been  observed  in  which  it  has  been  even  heavier.  In 
one  case  which  I  have  myself  examined — that  of  a  young  man,  ajt 
26^the  heart  weighed  48  oz.  I  am  not  sure  whether  this  is  not  the 
est  heart  on  record ;  the  next  largest  being  one  weighing  46^  oz., 
liich  Dr.  Bristowe  exhibited  at  a  meeting  of  the  ruthological  Society, 

These  changes,  of  course,  require  time  for  their  development ;  but 
Dr.  Peacock  has  adduced  evidence  to  show  that  they  may  take  place 
more  quickly  than  might  have  been  expected.  Valvular  affections 
themselves  often  arise  gradually ;  and  the  compensatory  i>rocesses 
are  induced  pari  passu  with  the  disease.  On  the  other  hand,  >vhen 
the  valves  give  way  or  are  lacerated  suddenly,  time  may  not  be 
allowed  for  the  ventricle  to  become  dilated  and  hypertroplued ;  and 
tbu  is  probably  one  of  the  main  reasons  why  in  such  cases  the  fatal 
termination  is  often  rapid.  Again,  either  obstruction  or  rcguiTgi- 
taLion  may  of  course  be  so  extreme  .as  to  i-eudcr  compensation 
impoasible.     Lastly,  when  perfect  compensation  has  existed  for  a 
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consideralilo  time,  it  may  begin  to  fail ;  and  tlien  further  effects  aw 
which  will  bo  considered  hereafter.  It  is  generally  supposed 
this  is  due,  either  to  the  progressive  increase  in  the  valvular  chaogei 
(with  -uhich  the  compensatory  processes  are  unable  to  keep  pwe)» 
or  to  the  occurrence  of  fatty  degeneration  in  the  hyiiertrophkd 
ventricular  walL' 

(2.)  TLf  onward  effects  of  disease  of  the  aortic  valves  consist  ia 
changes  in  the  Llood  cuirent  in  the  aorta  and  its  brandies;  in  otLcr 
words,  in  changes  in  the  arterial  pulse.  Tliese  are  not  the  saae  in 
aortic  obstruction,  as  in  regurgitant  di.scaso ;  and  the  two  affections 
must  therefore  he  consideretl  separately. 

In  aortic  stenosis  the  character  of  the  pulse  appears  to  be  but  httle 
alt-ered,  unless  the  obstruction  to  the  blood  current  is  cxtivme.  ia 
wlvich  civse  AValshe  says  that  "  the  pulse,  though  regular  in  forco  tod 
rhythm,  is  small,  hard,  rigid,  and  concentrated."  Dr.  AVilks  has 
mentioned  to  me  that  in  certain  cases  he  has  observed  the  number 
of  pulsations  of  the  heart,  per  minute,  to  be  greatly  reduced.  Itt 
illustration  of  tliis  fact,  I  ilnd  in  the  notes  of  post-mortem  exai 
tions  at  Guy's  Hospital  two  cases  recorded  b}'  Dr.  AVilks  hiia 
One-  is  that  of  a  man,  fet.  08,  iu  whom  "two  of  the  aortic  valves  wert 
adherent  and  bony;  the  aperture  was  reduced  to  a  ver>'  nairov 
chink  ;  the  edge  of  one  valve  slightly  overlapped  the  bony  margin 
of  the  otlier,  and  tdus  uo  doubt  prevented  regurgitation.  Tlie  piil«e 
during  life  had  hetui  40  jier  minute,  very  small,  and  sometimes  liaiUly 
perceptible/'  The  other -^  is  that  of  a  youth,  set.  19.  in  whom  the 
pulse  was  said  to  have  been  "  small  and  slow.  The  aortic  orifice  would 
only  admit  a  catheter;  all  the  valves  were  adherent  together,  leiiving 
only  a  small  rounded  hole  in  the  middle."  Such  cases  are  doabtlesa 
exceptional ;  but,  as  has  already  been  stated,  aortic  stenosis,  without 
regurgitation,  is  decidedly  a  rare  affection. 

Iu  regurgitant  aortic  disease  the  pulse  presents  characten  w 
remarkable  that  they  have  led  to  its  receiving  several  spociil 
designations,  and  that  they  often  enable  the  physician  to  *^iftgn«g 
the  nature  of  the  case  without  aid  from  any  other  source.  A  passage 
has  already  been  (juoted  from  Vieussens  (1715)  *  in  which  the  pecalitf 
character  of  pulse  that  is  now  known  to  belong  to  this  affection  i 
clearly  indicated.  So  far  as  I  am  aware,  the  next  writer  to  menti< 
it  was  Dr.  IJodgkiu.  w  ho,  in  his  paper  on  *'  Ketrovcrsiou  of  the  Ao 
Valves,"''  pubhbhed  in  182y,  says  that  iu  one  case  there  was  "ino 
nately  violent  arterial  action,  whicli  was  very  rapid  and  frequent. 

^  Dr.  AUltutt  liQs  recently  giren  anollicr  cxplouatiun  of  loss  of  conip«ns«ti(^o,  vhicSi 
Is  cerUinly  of  ;;i-c«t  interest.  It  wns  fii-it  sug^cbtcj  to  him  by  l(r.  Ha^,  who  «•- 
pnTcd  the  chongo  in  qucation  to  that  wliiih  occurs  in  tltt-  amis  of  file-cutce».  Tlw 
men  constmitly  practise  rnpiil  fltxiuns  of  the  clliow-joint,  nod  the  hiccps  «xUij;(|B 
greatly.  But  after  a  few  ycftra  the  mttsclo  imoin  wastes,  and  fnlU  fur  l*low  tb* 
value.  This  ia  so  ccrtuiu  a  conscqnoDce,  that  tho  file-cuttvrs  roc43iTe  hi^ 
lated  upon  tlie  averngo  duration  of  an  hypcrtrophicd  biceps.  ("On  the  Eflecti  ^. 
work  ami  Stmin  upon  the  Heart  and  Great  Vessels,*'  p.  48,  BInrinilUn  and  Co.,  II 

2  Inspection  lOlt,  in  the  year  186»,  ■  Inspectiim  72,  in  liie  votr  UCi. 

*  (EiuTea  Fnmvoiaes.  J  London  Med.  Gai.  toI!  iii.  p.  4Jt- 
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I  regular,  there  was  a  remarkable  thrill  in  the  pulse,  uud  the 
carotids  were  seen  violently  beating  on  both  sides."  But  it  wiis  Sir 
DomiDic  Corri.ijan/  who  in  1832  first  laid  stress  on  the  peculiarity  of 
the  pulse  in  tliia  disease,  a  fact  commemorated  in  t.I»e  designation  of 
"  CJorrigan's  pulse,"  which  is  commonly  applied  to  it  both  on  the  Con- 
tinent and  in  tiiis  count ly. 

The  feature   on   wliich  Corrigan  especially  insists,  as  indicating 

j||Miadeqnacy  of  the  aortic  valves,"  is  the  existence  of  visible  pulsation 

Hpihe  arteries  of  the  head  and  superior  extreraities.     He  describes 

Tne  sul>clavian,  canHid,  temporal,  brachial,  and  even  palmar  arteries 

ss  being  "  suddenly  thrown  from  their  bed,  and  bounding  up  under 

Wb^  skin."     In  tlie  arteries  of  the  lower  extremities,  even  of  larger 

^fa  titan  those  which  present  it  about  tlic  head  and  neck,  pulsation  is 

^K  (he  goes  on  to  say)  seen  to  any  comparative  degree,  and  generally 

mSt  at  all,  while  the  patient  is  sitting  or  standing.     The  pulsation  of 

the  brachial  and   palmar   arteries  is   increased  in  a   most  striking 

l>y  merely  elevating  the  arm  above  the  head :  and  the  same 

1^  produced  in  the  lower  limbs  by  lying  down  and  elevating 

them  on  an  inclined  plane. 

^hIu  addition  to  these  points,  it  may  be  added  that,  in  aortic  rcgurgi- 
^Bion,  the  arteries  are  elongated  during  their  pulsations  much  more 
xBmx   in  health,  and  can  be  seen  in  many  positions  to  become  dis- 
Upctly  flexuous  with  each  beat  of  the  heart.      Consequently,  one 
le  for  the  pulse  in  question  is  that  of  the  "  locomotive  "  pulse. 
tut  these  visible  characters   of  the  pulse   of  aortic   regurgitant 
»e  are  after  all  of  little  consequence  in  comparison  with  those 
rh  con  be  felt.    To  the  touch,  the  pulse  in  (^[ucstion  gives  a  sensa- 
of  p4*culiar  largeness  or  fulness,   immediately  followed  by  an 
ri  'idiar   collapse.     Instead   of  the   arttny   slowly  receding 

'■  finger,  it  f^lls  as  rapidly  as  it  rose.  The  pulse  is,  therefore, 
nften  spoken  of  as  ''jerking."  "  splashing/'  or  "  collapsijig ; "  or  as  the 
"water-hammer"  pulse,  from  the  well-known  scientific  toy  of  that 
name. 

Loelly,  the  pulse  of  aortic  regurgitation  differs  from  that  of  health 
in  travelling  along  the  arteries  much  more  slowly.  Normally, 
<nren  the  radial  pulse  follows  very  quickly  upon  the  ventricular 
systole ;  in  the  dweasc  under  consideration,  it  may  almost  be  syn- 
chronous with  the  second  sound  of  the  heart, 

There  is  little  difficulty  in  explaining  tlie  peculiarities  that  Jiave 
been  enumerated.  AVe  have  seen  that  when  tlie  aortic  valves  allow 
of  regorgitation,  the  ventricle  is  greatly,  often  enormously,  dilated 
and  hj'^ertrophied.  The  quantity  of  blood  injected  into  the  aorta  is, 
therefore^  much  increased.  So  wonder  that  the  pulse  feels  full  and 
hurge^  that  the  arteries  lengthen,  and  seem  to  bound  from  their  seats, 
keiAing  much  more  plainly  than  in  health.  Then  comes  the  elastic 
til  of  the  larger  arteries.  Under  normal  conditions,  this  is  gi'adual, 
aortic  valves  are  closed,  and  the  blood  moves  slowly  onwards 
*  2d,  Uotl  ana  Surg.  Jourual,  April  1, 1S83,  p.  S29. 
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into  the  small  arteries  and  capillaries,  meeting  considerable  rcsisUnciLJ 
But  when  the  valves  iu  question  are  diseased,  and  allow  reflux  t^ 
take  pkce  through  them,  there  is  nothing  to  support  the  coluniQ  of 
blood  iu  the  aorta  and  its  branches  during  their  recoil ;  the  blood  is 
rapidly  driven  out  of  them,  part  one  way  and  part  auother  ;  and 
pulse  as  suddenly  collapses. 

Since  the  invention  of  the   sphygmograph,  no  description  of 
peculiarities  of  the  pulse  in  any  morbid  state  can  be  regarded  as  com- 
plete unless  full  i-efcrence  is  made  to  the  results  obtained  ■with  tbat 
instrumout.     And  iirobably  diseases  of  the  aortic  valves  were  amooj 
the  iii-st  ill  which  the  sphygmograph  was  applied.     It  cannot, 
be  said  that  those  who  have  specially  devoted  themselves  to  thi&  sol 
ject  have  as  yet  come  to  a  complete  agreement  in  reference  to 
indications  which  it  affords.     Bnt  I  believe  that  the  existing  8tat« 
our  knowledge  is  fairly  expressed  in  the  following  account  of 
matter : — 

In  aortic  stenosis,  one  might  expect  that,  in  proportion  as  the  aorti 
■orifice  is  obstructed,  the  exit  of  blood  from  the  ventricle  would 
impeded.  The  upstroke  of  the  sphygmographic  tracing  shonld,  tbei 
fore,  be  oblique,  or  sloping.  According  to  Maliomed,  this  is  the 
I  append  (Figs.  3  and  4)  copies  of  two  tracings  given  by  this  observtfj 
in  the  Medical  Times  and  Gazette  for  1872,*  which  show  well  tl 
sloping  upstroke  and  the  rounded  summit,  indicative  of  the  fact  thi 
"  the  influence  of  percussion  is  lost ;  the  tidal  wave  alone  remains." 


Fio.  3. 


Fto.  4. 


Fia.  6, 


Very  similar  to  this  Is  another  diagram  (Tig.  5),  which  is  a  copy  of  one 
given  by  Jaccoud.'  According  to  Mahomed,  however,  another  very  dif- 
ferent form  of  pulse  may  accompany  aortic  obstnictioa  It  is  illustrated 
in  the  folloAving  diagrams  (Figs.  6,  7,  8,)  which  are  copied  from  tioae 
given  by  him.^  It  will  be  obsen^ed  that  there  is  a  marked  sepantkn 
between  the  percussion  and  tidal  waves.  It  ought  perhaps  to  be  men- 
tioned that,  in  the  case  from  which  the  tracing  No.  8  was  taken,  there 
was  a  double  murmur  over  the  aorta,  but  the  existence  of  considerable 
aortic  obstruction  was  made  out,  not  only  fi'om  the  characters  of  the 
pulse,  but  also  from  the  fact  that  a  tracing  obtained  from  the  heart 
showed  the  contractions  to  be  very  slow  and  gradual  It  is  to  be  bonsf 
iuniind  that  only  extreme  degrees  of  aortic  stenosis  can  be  expected  to 
affect  the  pulse  in  the  ways  described  by  Mr.  ^fahomed.     He  hii 

»  PUte  v.,  FigB.  12  and  13,  p.  142. 

3  Ti-aitc  de  Piithologio  iDteroo,  tiuiitrium  £d.  tome  L  n.  970. 

«  Loc  cit,  PL  v.,  rigs.  17,  18,  19. 
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'■es  a  tracing  froin  a  case  in  which  "  considerable  obstruction  was 
lucedby  the  adherence  of  two  of  tlic  aortic  valves  ;"  in  this  tracing 
sign  of  the  obstruction  is  apparent. 

In  aortic  regurgitation,  tlie  sphygmographic  tracings  of  the  pulse 
esent  peculiarities  which  correspond  in  a  very  striking  way  with 
rhat  might  theoretically  have  been  expected.     The  percussion- wave 
ifl  strongly  marked,  and  the  upstroke  is  therefore  high.     On  the  other 


Fic  6. 


Fig.  7. 


Fio.  3. 


hand,  the  dicrotic  wave  (or  "  diastolic  expansion  ")  is  wanting,  in  con- 
sequence of  the  aortic  valves  failin;jr  to  support  the  column  of  blood 
in  the  aorta  during  its  recoil.  I-astly,  a  hi^^'li  pressure  is  required  to 
bring  out  the  characters  of  the  pulse  fully ;  this  being  the  result  of 
the  liypertropl)y  of  the  left  ventricle,  which  is  constantly  present  in 
cases  of  aortic  regurgitation. 

The  three  following  figures,  which  ai-e  copies  of  tracings  given  by 
Mr.  Mahomed,*  illustrate  these  points.  It  ought  perhaps  to  be  acdetl 
that  Marey  originally  laid  great  stress  on  a  little  peak  or  point  at  the 


Kio.  10. 

summit  of  the  long  upstroke,  as  indicative  of  aortic  regurgitation  ;  bu 
this  waa  soon  shown  to  be  a  mistake.    At  the  present  time,  there  seems 
to  be  a  fair  agreement  among  different  observers  as  to  the  characters 
in  a  sphygmographic  tracing  wliich  point  to  the  disease  in  question. 

In  some  cases  of  aortic  regurgitation  the  pulse  does  not  present  its 
peculiar  characters  in  any  marked  dej;rL'e,  whether  to  the  touch  or  to 
the  sphygmograph ;  and  this,  although  the  diastolic  murmur  may  be 
loud  and  prolonged.  This  may  be  due  either  to  the  circumstance 
that  the  rcllux  of  blood  is  really  small  in  amount,  or  to  the  fact  that 
mitral  regurgit^ition  is  also  present.  Mr.  ^Iiihonied  gives  in  hi.s  papei's 
in  the  Medual  Times  and  Gazelle  some  very  valuable  ilhistrationa  of  the 
way  in  wliich  the  sphygmograph  may  be  used  in  cases  of  this  kind, 
hctih  to  determine  the  degree  of  valvular  incompetency,  and  to  gauge 
the  amount  of  compensatory  hypertrophy  of  the  left  ventricle ;  and 

*  Loc.  cit.,  Plate  V..  Figi.  7.  4,  6  resrcctivcly.  In  Fig.  10  (Fig.  4  iuMr.  Mabomed't 
I>Ut«)  tfavr*  ixv  alto  ladicatiuuv  tliat  the  DiicricH  uro  nthcromitous. 
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also  to  decide  -wliipli  of  two  cocxisieut  affectious — ^mitral  and  aoi 
is  of  preponderating  importance.     It  is  in  the  solution  of  such  <\\ 
tions  as  these  that  the  great  value  of  the  instrument  appears  to  lie,] 
far  as  disea-ses  of  the  cardiac  valves  are  concerned.     The  men*  d< 
tion  of  vahnilar  incompetency  can  be  effected  more  easily,  and 
haps  as  surely,  by  the  stethoscope ;  but  in  prognosis  the  sphygmoj 
seems  to  lend  great  assistance. 

The  onward  effects  of  diseased  conditions  of  the  aortic  valves 
not  necessarily  confined  to  the  arterial  system.  The  capillaries 
be  imperfectly  supplied  vvitli  blood,  and  both  the  aatritioa  aid  tfe' 
functions  of  the  dilTeront  orgaas  may  in  consequence  be  ^n>% 
impaired.  This  is  perhaps  especially  marked  in  the  cuse  of  the  ' :  :;:i 
Attacks  of  giddiness  are  far  from  uncommon  in  aortic  regurgiUii;  <:.. 
and  are  ascribed  to  faihire  in  the  due  supply  of  arterial  blood  to 
the  nervous  centres.  Anaemia  and  wasting  of  the  whole  body  art 
also  frequent  symptoms  :  the  former  being  in  fact  so  constantly  present 
as  to  be  a  marked  feature  in  the  physiognomy  of  the  disease. 

(3.)  Bifclcward  elfocts  of  aortic  disease  are  absent,  so  long  as  the 
changes  in  the  left  ventricle  above  described  enable  the  heart  to  doiU 
work  cfliciently,  even  though  this  result  should  be  attained  at  th**  ♦*^- 
pense  of  increased  labour  and  friction,  and  under  augmented  iv^\\\   ' 
of  beats.     And  since  patients  with  aortic  regurgitation  very  ofieu  die 
suddenly  while  the-se  cj^uditions  are  fulfilled,  backward  eUects  htd  not 
rarely  wanting  to  the  last.     But  whenever  the  compeasatory  pi\)c^ses 
ftiil,  so  that  the  arteries  uo  longer  receive  for  transmission  onwanU 
their  full  supply  of  bloofl  per  minute,  the  necessary  result  is  that 
quantity  discharged  into  the  veatricle  by  the  left  auricle  must  abo  1j0| 
deticient.     The  inevitable  conomnence  of  this,  again,  is  the  ditVAlop-j 
nient  of  a  fresh  series  of  changes,  which  we  are  about  to  study  ia{ 
detail,  as  the  effects  of  primary  disease  of  the  mitral  orilice.    It  i*j 
often  staled  thnt  iu  alfoctions  of  the  aortic  valves  these  changes  occi 
only  when  the  niitral  valve  has  been  stretched,  so  as  to  allovr 
regurgitation  through  it, — this  being  probably  a  common  result 
the  dilatation  of  the  left  ventricle.     But  I  couceive  that  the  sUii*-' 
ment  iu  question  is  an  err*jr,  and  that  Imckward  eftects  must  uooos* 
sarily  arise  iu  the  way  I  have  indicated,  even  though  the  closure  of 
the  mitral  valve  may  stOl  remain  perfect.^ 

B.  Diseases  of  the  mitral  valve,  again,  are  of  two  kimls — obstniic- 
tive  and  regurgitant :  which  will  to  some  extent  require  to  be  coa^ 
siilered  separately  from  one  another. 

(1.)  The  7>ri//i«/7/  effect  of  diseases  of  the  mitral  valve  may  be  said! 
be  exerted  upon  the  left  auricle.     In  mitral  stenosis  the  effect 

1  So  far  as  irast-mortcm  evidence  can  be  bronght  to  Iwnr  upon  this  qnestion.  I 
Ihot  such  cTiaenco  is  fivvourabU'  to  tht?  view  expressed  in  the  t*rt-  Thai  1  find  in  «ay 
note.H  one  rase  (in  which  1  nuule  an  antopsr  in  .luly  167A)  of  aortic  disMto  irith  T«tz<^ 
ver&iou  of  oue  of  the  vnlves.  Dropsy  occurrud  before  dt^th.  aud  the  lungs  conttifteii 
)if>npU>otiG  patoheo,  Tltc  mitral  valve  appeared  to  bo  niiiti-  hmUhy  :  and.  wter  dMik,  it 
did  not  aUow  rogargitation  to  occnr.  Thfi  left  aariclo  was  dilated  and  * 
•nd  the  right  auricle  was  still  more  so. 
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(tion  is  well  marked.     The  cavity  becomes  dilated,  often  enor- 

ily  80.'  The  appendix  is  elongated, — in  one  instance  I  find  it 
as  2}  inches  long  by  Dr.  Aloxon, — and  acquires  a  peculiar 
curved  form  ;  and  its  aperture  of  commxini cation  with  the  auricle 
is  mucb  widur  than  natural.  The  walla  of  the  aurielti  also  become 
much  Iiy])ertropliied ;  they  no  longer  collapse  when  the  cavity  is  cut 
DDcn,  but  support  themselves  stiMly :  the  muscular  substance  may  in 

?3  l>e  from  J-  to  i  of  an  inch  thick.     The  endocardial  lining  is 

to  be  more  opaque  tlian  usuah 

lese  changes  are  almost  constantly  met  witli  iu  cases  of  mitral 
lis.     And  were  the  cuiTent  doctrines  in  i*c^'ard  to  mitral  regurgi- 

>n  true,  they  would  doubtless  be  found  no  less  uniformly  in  cases 
lntt^?r  nttection  ; — just  as  dilatation  and  h\^iertrophy  of  the  left 

icle  occur  equally  iu  aortic  obstruction  and  in  aortic  incom- 

icy.  However,  this  is  not  so.  Definitely  marked  hypertrophy 
of  the  muscular  wall  of  the  loft  auricle  is  seldom  present  in  coses 
of  so-called  mitral  regurgitant  disease.  It  Is  true  that  the  cavity  in 
question  is  often  found  to  be  dihited ;  but  then  nil  the  other  cardiac 
cavities  are  generally  eidarged  at  the  same  time.     I  shall  endeavour 

t explain  llicse  facts  further  on. 
[2.)  The  onward  effects  of  diseases  of  the  mitrul  valve  are  of  course 
lb  first  in  the  left  ventricle.     In  mitral  stenosis  this  chamber  is 
QT  geneiully  found  to  be  small,  and  its  rnuacidar  substance  is  no 
cker,  and  may  perhaps  oven  bo  thinner,  than  under  normal  con- 
ditions.    Tlie  aorta  too  is  often  small  and  thin-w;illc(l    But  iu  some 
Htes  of  mitral  stenosis  and  in  almost  all  eases  of  "  mitral  rcgurgi- 
^Hon"  the  left  ventricle  is  large  and  ileshy;  and  not  infruiiuently  it 
^ns  much   dilated   and   hypertrophied  as  in  aortic  regurgitation. 
^Kions  explanations  of  this  have  been  given.     By  Friedreich  ^  it  is 
Hbposed  that  the  augmented  tension  in  tlie  systemic  venous  system 
^wftich  we  shall  presently  show  to  be  one  of  tlie  consequences  of 
mitral  diseases)  causes  an  increased  resistance  in  the  systemic  arteries 
likewise.     But,  apart  from  the  ditliculty  of  admitting  that  the  effects 
obstruction  thus  traverse  the  complete  circuit  of  the  circidation, 
d   objection  to  this  theory  is  that  it   would  require  dilatation 
»o  left  ventricle  to  be  the  rule  in  fatal  cases  of  mitral  stenosis, 
of  its    being   quite    exceptional.      Another    view    is    that 
ten  the  ventricle  is  enlarged  in  mitral  disease,  tliis  is  not  really 
due  to  the  valvular  alfection,  but  depends  upon  some  other  cause. 
Thus,  in  rheumatic  cases  many  othtfr  conditions  generally  exist  (such, 
examxdc,  as  diseases  of  other  orifices,  or  thick  pericardial  adhesions) 
'hich  the  change   in   the  ventricle  may  be  ascribed.      Indeed, 


oocditioD  wu  long  ago  deacribctl  as  *'  true  aueurUiu  of  the  luft  aoriolQ  "  by  Dr. 
(MeiL  Chtr.  Traua.,  ser.  ii.,  vol.  iit.,  1838,  p.  214),  wlio  oxprewly  iuaitiU  on 
ifttiou  with  contraction  of  the  mitral  orifice,  aud  mentious  that  the  Uning  mem- 
Sa  cmaqoa  and  roneh,  and  iu  some  caacs  CTen  ossified,  nnd  that  it  ia  lined  with 
aoQi  ukjtn  very  nmuar  to  thoK  met  with  in  arterial  ancari«aii. 
Op.  ctt..  pp.  101  and  227. 
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according  to  some   observers,  primary  dilatation  of  the  left  ventricl 
commonly  occurs  in  tlie  course  of  ncute  rheumatism,  nud  muy  ytn 
siat  after  the  subsideu^e  of  that  disease.     But,  agaiu,  in  very  row 
cases   of  so-called  "mitral  regurgitant  disease"   the  valve  is  ilsel 
healthy  :  and  the  imperfection  in  its  working  (if  we  are  to 
that  it    dned   close   imperfectly)   is  itself  the   result  of   ventri< 
dilatatium    There  is.  however,  one  class   of  cases  in    which  it 
tainly  appears  that  mitral  imperfection  leads  to  eulargonient  of 
left    ventricle : — I  refer  to  those    cases    in   which   rupture  of  the 
tendinous  cords  of  the  valve  occurs  in  persons  who  had  not  previous 
exhibited   any   symptoms   of   cardiac  disease.*     It   may    indeed 
objected    that    both   the    ventricle   and    the    valve    were   pciKi^ 
affected  with  latent  disease  before  the  sudden  nipture  took  p]i 
but  of  such  ilisease  there  is  no  evidence,  and  to  suppose  its  existence 
is  to    abandon  iu  favour    of    an    arbitrary    hy^wtheais   the  dii 
interpretation    of    the    facts    observed.     The    explanation,    h 
seems  to  be  sufficiently  easy.     In  such  cases,  the  ventricle  hu 
increased  labour ;  a  good  deal  of  the  blood  which  enters  it  bavmg 
be  expelled  twice  over  from  its  cavity.     On  the  other  hand,  in  cas« 
of  uncomplicated   mitral  stenosis,  the  work  thrown   upon  the  left 
ventricle  is  in  no  way  augmented,  if  it  be  not  even  less  thau  uad< 
normal  conditions :  and  as  I  have  already  stated,  I  believe  tliat  ii" 
such   cases    tlic   left   ventricle   is   always  small,   and   its   muwulur 
substance  no  thicker  than  natural. 

The  arterial  pulse  iu  miti-al  diseases  may  present  very  varied 
characters,  the  variations  depending  not  merely  upon  the  nature  of 
the  valvular  lesion,  but  also  U]>on  the  changes  secondarily  induced  by 
it  in  the  heart's  chambers.  Formerly  it  was  supiHJscd  that  in  luitril 
stenosis  the  pulse  is  always  small;  but  since  the  presystolic  murmur 
has  enabled  this  condition  to  be  diagnosed  before  severe  symptom* 
set  ill,  it  has  been  fotmd  that  the  pulse  is  often  perfectly  nalunL 
Indeed,  there  is  no  reason  why  it  should  be  otherwise,  so  long  as  the 
hyperti-ophied  auvicle  keeps  the  ventricle  duly  supplied  with  l)h>oi 
In  a  very  large  proportion  of  cases  iu  which  a  pres^^stolic  uiiirmarj 
is  audible,  the  pulse  is  perfectly  regular,  and  has  ample  volume 
force.  Acconiingly,  Mr.  Mahomed  says*  that  *'in  this  diseotfti 
sphygmographic  tracing  does  not  necessarily  present  any 
characteristics."  I  have  already  quoted  this  writer  as  ha\nng 
monstrated  that  cardiographic  tracings,  taken  at  the  heart's  apex, 
often  afford  proof  of  the  existence  of  mitral  stenosis  (or,  at  least,  of 
hypertrophy  of  the  left  auricle),  by  showing  that  the  auricular  systok 
commences  at  an  earlier  period  in  the  ventricular  disfitole  than  if 

^  Thus  in  Dr.  DickinBon'a  caao  (Path.  Trans,  xx.  p.  150)  the  heart  w«igh<J20«; 
all  Ibe  cavities  were  dilated  to  at  least  throe  times  their  naturml  capacity  ;  thf  mHcIbi 
and  right  vontriclo  wore  thinned.  Tito  left  ventricle  waa  bypertropbied  tu  luch  ancxURl 
as  to  retain,  notwithstanding  it:i  dilatation,  about  ita  normal  tbicVncju.  .Ami  in  ^ 
report  of  the  po^t-mortem  exainluution  of  a  similar  cam  that  occurred  in  Guy's  Hixp^ 
under  Di'.  UaLershon'a  care,  Dr.  Moxon  stataa  that  '*a]l  tha  caritioa  wen  dilated." 

*  Op.  eit.»  Ko.  6,  p.  66&. 
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normal.  He  further  maintains  that  in  some  cases  this  premature 
contraction  of  the  auricle  stimulates  the  ventricle  to  contract  like- 
wise ;  and  that  iu  this  way  the  tracing  of  the  pulse  at  the  wrist  may 
indicate  a    second  ventricular    systole,  alternating  with  the   main 

f,  but  veiy  much  less  forcible.    The  accompanying  diagram  is 
ed  from  one  of  Mr.  Mahomed's  tracings,  taken  from  a  patient  of 
uuuo  who  was  suffering   from   mitral   stenosis,  and   in   whom   the 
double  ventricular  systole  was  made  very  marked  by  the  administra- 
tion of  digitalis.     Both  contractions  were  felt  in  the  pulse  at  the 
J|pst,  the  beats  of  which  were  alternately  strong  and  feeble.     T  have 
^Bberved  a  similar  double  rhytlim  in  several  other  instances  of  val- 
Wuar  disease ;  but  I  am  unable  to  say  whether  they  were  or  were  not 
All  of  them  cases  of  mitral  stenosis. 

■In  the  later  stages  of  the  disease — when  the  peculiar  murmur 
Hn  often  be  no  longer  detected — the  pulse  assumes  very  different 
characters.     It  is  now  rapid,  soft,  smallj  and  very  in^gular^  both  in 
yi^ume  and  force. 

^KFhe  accompanying  tracings  (Figs.  13,  14, 15)  copied  from  Jaccoud,' 
^■Dw  the  sphygmograjihic  character  of  a  pulse  of  this  kind  ;  they 
^■^  ver}'  much  what  might  have  been  expected  from  the  impression 


Fio.  13.  Fio.  14. 

:h  it  gives  to  the  touch.  It  has  long  been  known  as  the  mitral 
poise ;  and,  in  fact,  it  is  met  with,  not  only  in  the  advanced  stages  of 
initral  stenosis,  but  also  iu  tliose  cases  which  are  commonly  grouped 
Under  the  heading  of  "regurgitant  mitral  disease."  Whether  it  is  of 
any  diacnostic  value,  as  indicating  that  the  valve  in  question  is 
impaired  in  structure  or  function,  is  a  very  ditficuU  question  to 
answer.  I  have  already  stated  more  than  once  that  "regurgitant 
disease"  has  no  constant  pathological  appearances,  but  that 
[includes  a  variety  of  conditions,  in  some  of  which  the  valve 
linly  admits  of  regurgitation,  while  in  others  there  is  doubt 
l.her  this  occurs.  1  must  now  add  my  belief  tliat  for  the  pro- 
duction of  the  so-called  "  mitral  pulse  "  the  mitral  valve  need  not  be 

•  Op.  cit..  No.  21,  p.  678 ;  No.  ».  p.  tfl« ;  No.  7.  p.  fll5. 
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cither  narrowed  or  incoinpetent.  The  same  kind  of  puUe  prol 
arises  whenever  the  ventricle  does  not  empty  itself  completely  iliuiog 
its  systole,  so  that  the  stream  of  blood  projected  into  the  aorta  is 
greatly  diminished.  Now  it  would  appear  that  such  a  pyrveision  of 
the  heart's  action  is  far  from  being  uncommon,  being  liable  to  occM 


Fio.  15. 

in  the  course  of  various  cardiac  and  pulmonaiy  diseases  without  ^tp- 
senting  any  characters  peculiar  to  one  rather  than  to  another  of  : 
diseases.    The  condition  in  question  was  first  described  by  Beau,  ni 
gave  to  it  the  name  of  asystolic ;  and  most  recent  French  writers  b;jv.' 
adoi>ted  this  designation.     Dilatation  of  the  liciirt  appears  to  1'l  i^ 
morbid  change  which  is  most  constantly  pivsent  in   uastjis  vi    !.' 
kind ;  but  very  frequently  valvular  disease  also  exists.     The  <\   ; : 
mographic    tracings  (Figs.  13  and   14),  which  I  have  copied  u  i- 
Jaccoud  as   illustrative  of   the  "mitral  pulse,"  are  given  by  tb. 
writer  as  indicating  the  existence  of  a  condition  of  "  asi/atohW* 

(3.)  Bachward  Effects. — So  long  as  the  left  auricle  can  didy  eniptj 
itself,  and  receive  its  full  supply  of  blood  from  the  pulmonary*  vdn^ 
the  parts  of  the  circulatory  apparatus  behind  the  auricle  are  in  no 
way  affected  by  the  existence  of  mitml  disease,  whether  obstnictivi 
or  regurgitant.  But,  except  in  the  earlier  stages  or  slighter  de.crce-' 
of  such  disease,  the  compensatory  action  of  the  auricle  is  very  seldom 
thus  complete ;  and  whenever  it  fails,  the  necessar}'  conseqaeno/  i- 
an  augmented  tension  in  the  pulmonary  system  of  vessels  and  in  tl:-- 
chambers  of  the  right  side  of  tlie  heart  It  has  already  been  aUteii 
that  the  same  result  occors  also  in  diseases  of  the  aortic  valvea,  v 
soon  as  compensatory  changes  fail  to  enable  the  left  ventricle  to 
carry  on  the  circulation  properl}'. 

This  increase  of  tension  in  tlie  pulmonary  vessels  soon  leads  tu 
changes  in  Iheir  walls,  which  become  thickened,  or  hyp'!  ''  ' 
In  the  main  trunk  of  the  pulmonary  artery  this  is  i^.. 
noticeable.  The  records  of  post-inoilem  examinations  at  »• 
Hospital  contain  notes  by  Dr.  Moxan  of  the  case  of  a  boy,  at  : 
years,  in  whom  the  coats  of  the  pulmonary  artery  were  nearly  twioe 
as  thick  as  those  of  the  aorta  at  its  thickest  part ;  and  less  strikii^ 
examples  of  the  same  kind  are  very  commonly  met  with.  TIio  artflij 
also  becomes  greatly  dilated. 

Another  residt  of  the  increased  tension  of  blood  within  tho  ptd- 
monary  artery  is  the  fact  that  in  these  cases  the  branches  of  tbt^ 
vessel  are  very  apt  to  become  atheromatous,  although  under  norm»l 
changes  they  are  but  little  liable  to  such  a  change.  Perhaps  the  most 
striking   instance   of  this   that  could  be  quoted  is  one  whicli  D^- 
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Conway  Evans  '  luis  i*ecordetl.  and  which  occurred  in  a  Ijoy,  wlio  died 
of  dro|>3y,  consequent  on  uiitm!  stenosis,  ut  the  age  of  fourteen  years. 
It  would  appear  that  Ditliieh  -  was  the  first  to  point  out  the  fre- 
quency with  wiiich  ntlioroiim  of  tlie  pnlnionnr^'flrtery  is  found  in  caseo 
of  this  kind,  and  that  lie  described  it  as  occurring  especially  in  the 
sinaller  luanche.?,  and  as  being  the  immediate  cause  of  tlie  patches  of 
"  pulmonary  apoplexy  "  which  are  so  commonly  met  with  nndcr  such 
conditious.  The  explanation  of  pulmonary  apoplexy,  however,  is 
atill  o|)en  to  doubt.  Tlie  brunch  of  artery  leading  to  an  apoplectic 
patch  is  generally,  perlinps  nhvays,  plugged  with  tibrin ;  ami  thid 
lias  led  many  modern .  ob-ervers  to  regard  the  artVction  as  of 
embolic  origin.  In  the  first  volume  of  the  "  System  of  Medicine," 
at  p.  201,  Dr.  Bristowc  has  discussed  this  question  at  cousiderablo 
len^h. 

The  pulmonary  tissue  is  also  liable  to  assume  a  peculiar  appear- 
ance, which  is  generally  known  to  German  pathologists  uniler  tho 
naniu  nf  "  brown  induration."  In  the  third  volume  of  the  present  work, 
at  p.  8l)0.  Dr.  Wilson  Fox  has  given  a  detailed  account  of  Lhi^  allec- 
tiou  ;  but  he  seems  to  ha%'e  laid  hardly  enough  stress  on  the  dilated 
and  varicose  state  of  the  pulmonary  capillaries,  whicJi  Bubl  has 
shown  to  be  present,  and  which  is  an  strikin*^  a  |>rr>or  of  the  increased 
pressure  upon  these  vessels,  I  have  found  that  this  dilated  state  of 
the  capillaries  is  recognizable  without  ditlicnlty,  even  in  nninjectod 
specimens. 

Hefore  leaving  the  subject  now  under  considemLion.  I  must  not 
omit  to  mention  another  way  in  which  the  l.^ft  hiui,'  sutlers  from 
c«^liac  disease — namely,  from  the  dilated  left  nurick'  ]U*essing 
diructly  upon  the  bronchus.  Mr.  Wilkinson  King  ^  first  pointed  tins 
out,  in  tlie  year  I8.i8.  and  his  preparations,  which  are  now  in  tho 
musenni  of  Guy's  Hospital,  show  that  ihc  anterior  surface  of  the  tube 
iiiny  in  tliis  way  be  rendered  quite  Hit,  and  its  calibre  diminished  by 
one-half.  B»it  the  most  n-maikable  instau'^e  is  one  it'corde*!  by 
Friedreich,*  in  which  narrowing  of  the  left  bronchus  was  diagniscd 
four  yeara  before  the  patii-nt's  death,  Irom  the  pre.senco  of  a  loud 
hamming  soiiud  accompiuiyiug  b  »th  the  inspiraiiou  and  the  ex- 
piration, heard  most  plainly  over  the  root  of  the  left  lung,  near  the 
spine,  but  also  o^idible  over  the  whole  left  side  of  the  chest.     There 

^ha  extreme  stenosis  of  the  mitral  oritice  with  enormous  dilatation 

^Rhc  left  auricle.     Virchow  made  the  autopsy  ;  and  the  left  main 
Ironchns  was  found  to  be  compressed,  60  that  only  a  small  narrow 

channel  wa3  left. 

The  cavities  of  the  right  side  of  the  heart  also  become  greatly 

dilatcfl  and  liy[K?rtrophied  under  the  conditions  now  being  considered. 

Tlu!  luudctdur  tissue  of  the  right  ventricle  grows  much  harder  than 


I 


«  Trana.  of  the  Path.  Soo.,  xvii.  f   on. 

■  Ufberdt-n  LietinccVhen  Lungen-Iurirktui.     ErlaT);;eii,  1850. 

•  Gny't  Hoitpital  RsporU,  MriM  l,  vol.  in.  p.  1 73. 

•  Op.  cit.»  p.  30. 
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natural — indeed,  it  is  peculiarly  hard,  in  comparison  even  witb  the 
substance  of  an  hypertrophied  left  ventricle.     The  tricuspid  orifii 
is  stretched. 

0.  &  D. — Tt  is  at  this  point  that  we  ought  to  consider  the  effc 
of  primary  disease  of  the  pulmonary  and  the  tricuspid  valves 
spectively.  But  such  diseases  arc  so  rare  (excepting  malformnliotrtj 
which  are  treated  of  separately)  that  they  need  scarcely  intemipt  tlf 
in  tracing  out  the  backward  effects  of  diseases  of  the  valves  of 
left  side  of  the  heart.  It  will  suffice  to  state  that  (1)  the  jmmai 
effect  of  disease  of  the  pulmonary  valves  is  to  cause  dilatation 
hypertrophy  of  the  ri;jlit  ventricle;  and  that  that  of  disease  of  the 
tricuspid  valve  (if  primary  chronic  diseixse  of  this  valve  ever  occurt; 
would  probably  be  to  cause  dilatation  and  hypertrophy  of  the  ri:.bl 
auride  ;  (2)  Concemiiv^  forward  effects  of  the  diseases  in  question,  un 
definite  statements  could  perhaps  be  made  ;  (3)  Their  hackicard  eltc^! 
must  be  the  same  as  those  which  more  remotely  arise  from  uncom- 
pensated diseases  of  the  mitral  and  aortic  orifices,  and  to  thew  oar 
attention  may  now  be  directed. 

Taking  fii*st  the  vena  cava  superior  and  the  veins  from  whic^i  it 
arises,  we  find  that  they  are  enlarged  and  gorged  with  blood,  llencc  tlw 
livid  countenance,  the  tui-gid  cheeks,  the  purple  cars,  cheeks,  aud  li[«i 
that  are  so  commonly  seen  in  patients  suffering  from  affections  t»f  tbf 
cardiac  valves.  Tlie  veins  of  the  upper  limbs  are  also  distended:  Ihf 
hands  and  nails  acfinire  a  livid  purple  colour,  and  the  Ii  ^  "  ' 
often  even  the  arms,  become  oedeniatous.  The  lividity  nia} 
if  it  may  not  even  equal,  that  which  is  seen  in  cases  of  lualfoi 
of  the  heart,  in  the  condition  known  as  cyanosis,  A  further 
sequence  of  the  congestion  of  the  upper  limbs  which  exists  in  tl 
cases,  is  that  the  finger-ends  often  become  enlarged,  or  (as  it 
usually  termed)  "  clubbed."  Dr.  Dobcll  ^  has  recently  stak^  thai  th*. 
clubbing  of  the  fiugers  fmm  heart  disease  diflere  from  that  which  ti 
due  to  phthisis,  in  the  circumstance  that  the  sides  and  lips  ot  1. 
nails  are  not  at  the  same  time  incurved  ;  the  reason  for  this  differenc* 
being,  that  in  heart  disease  wasting  of  the  adipose  tissue  ia  abseolk 
whicli  wasting  he  believes  to  be  the  cause  of  incurvation. 

At  The  root  of  the  neck  the  jugular  veins,  besides  being  ei 
and  uunalundly  full,  present  another  phenomenon  which  reqi 
further  consideration — they  can  often  be  seen  to  pulmit«  with 
beat  of  the  heart.  This  seems  to  have  been  first  noticed 
Lancisi^  Jugular  pulsation  is  commonly  taken  as  a  certain  iwli- 
cation  of  regurgitation  through  the  tricuspid  orifice;  and  the 
frequency  of  its  occurrence,  when  the  circulation  through  the  rigbt 
side  of  the  heart  is  impeded,  is  supix»sed  to  bear  out  Mr.  Wilkii 
King's  views  of  the  existence  of  a  physiological  safety-^-alve  acl 
by  which  reflux  is  allowed  whenever  the  right  ventricle  liecomf* 


'  On  Afiootions  of  tHe  Heart  and  iu  its  ucighlmurhooal,  1872,  p.  17. 
•  Dc  motu  Cordis  et  KUCHrynQitibos.     Koio.  1728,  Lib.  U.,  i'lonos.  57. 
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tuiduly  charged  with  blood.  It  has.  however,  heen  shown  by  Fried- 
reich that  the  matter  is  by  no  means  so  simple.  In  the  first  place, 
when  the  jngular  veins  are  distended  they  often  exhibit  rhythmical 
rDOvcmcuts  syuclironows  with  the  respiratory  acts.  Each  exjnration 
causes  an  increased  pressure  upon  the  large  venous  tninks  within  the 
thorax  ;  and  even  though  the  valves  at  the  root  of  the  neck  may  close 
perfectly,  the  blood  that  ia  pouring  in  from  the  veins  of  the  head  and 
uj)per  ]iinbs  is  stopped,  and  accumulates  behind  the  obstruction.  An 
parent  pulsation  may  thus  occur  without  any  blood  really  regur- 
tntin«  into  the  jugular  veins  from  below.  So,  again,  it  is  possible 
that  wJien  these  veins  are  \Qvy  full,  variations  iu  their  size  may  occur, 
synclironously  with  the  heart  s  movements,  from  the  temporary  arrest  of 
the  onward  flow  of  blood  during  the  closure  of  the  tricuspid  valvCj 
quite  independently  of  reflux.  In  this  case,  however,  compression  of  the 
veins  iu  the  middle  of  the  neck  will  at  once  stop  the  appareut  jugular 
pulsation. 
m  When  jugular  pulsation    is  really  due  to  regurgitation  of  blood, 

■  is  of  course  necessary  that  the  valves  at  the  junction  of  the  sub- 
■javian  and  jugular  veins  should  be  incompetent.  Dr.  Parkes*  is 
■id  to  have  taught  that  this  is  due  to  rupture  of  these  valves:  but 
as  Dr.  Walshe  points  out,  it  is  doubtless  suflicient  that  the  veins 
should  be  greatly  distended,  so  as  to  prevent  the  edges  of  the  valves 
from  touching  one  another.  Accoixling  to  Friedreich  it  is  possible 
far  a  true  jugular  pulsation  to  be  produced  by  the  pressure  of  the 
Bcending  aorta,  when  dilating  during  the  ventricular  systole,  upon  a 
Bstended  vena  cava  superior.  But  this  explauaiiou  appears  far- 
Kiched,  and  unnecessary.  Friedreich  will  not  allow  that  tricuspid 
Bgurgitation  is  present,  unless  a  sy.stolic  murmur  is  audible.  I 
Biall  presently  show,  however,  that  almost  any  kind  of  valvular 
Kfert  may  exist,  without  the  corresponding  murmur:  and  my  belief 
K  present  is  that  regurgitation  through  tiie  tricuspid  orifice  exists 
K  all  cases  in  whicli  the  jugular  veins  really  pulsate.  Indeed,  I 
Kunot  even  ngree  with  Friedreich  that  if  pulsation  disappears  when 
Eo  vein  is  compressed  higher  up,  the  existence  of  regurgitation  i« 
Rsolutely  disproved:  for  this  proceduj^  may  simply  prcveut  the 
fcve  being  transmitted  upwards  in  the  empty  vessel.  The  most 
ftat  cnn  be  said  is  that  it  renders  the  occurrence  of  reflux  doubtful. 
p  Friedreich  gives  sphygmographic  tracings  of  the  jugidar  pulse, 
■Inch  appears  to  be  dicnitic,  the  Ijeat  due  to  the  ventriculav  systoh 
"being  preceded  by  a  smaller  elevation  accompanying  the  contraction 
^  the  auricle. 

■  It  must  be  added  that  pulsation  is  generally  more  distinct  in  the 
»ht  than  the  left  jugular  vein.  In  exceptional  cases  the  veins  of 
K^  face,  anns,  and  hands  have  been  seen  to  pulsate:  and  also  the 
Thyroid  and  mammary  veins. 

TurninfT  now  to  the  vena  cava  inferior  and  its  tributaries,  we  find 
that  these  veins  become  greatly  dilated  rts  a  consequence  of  distension 
_  >  Walshe,  op.  cit,  p  138. 

■  X  X  2 
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o(  Ihe  riplit  niiricle.     Senac  '   mentioned  a  case  iii  wlikli  the  can 
itself  was  us  thick  tts  an  arm.     Tlie  hepatic  veins  also  become  inach 
enlar<»ecl,  nuiniug  as  wide  open  channels  throuf»h  the  subRtance  of  ihfl 
liver,  and  C'iM*ning  into  the  cava  by  orifices  mtich  larger  than  natunL 
These  facts  are  of  some  imj)orlance,  as  throwinj^  lij^lit  on  t!^ 
trie  pnlsaliim,  which  is  often  observed  in  cases  of  chronic 
the  heart.     It  was  long  a.i;o  sugj;csted  by  Allan  Burns'  that  ti: 
due  to  regurgitation  of  blond  alon^^  tlie  inferior  cava,  and  inip  .;_ 
vessels  of  the  liver.     And  Fric'di'eich  at  the  present  time  maiiitaitu 
the  same  view.^    English  writers  in  jjenend,  however,  describe  the 
dilated  right  ventricle  as  giving  a  shock  to  the  neighbouring  parti 
which   can  be   felt  in  the  siilisternal  notch:   and   son»e    have  *:^"-^ 
spoken  of  the  licart  as  '"  heating  m  the  epii^astrium,"  the  impossil'iiiiv 
of  which  it  did  not  need  tlie  labours  of  Haniernyk  to  point  out 

The  probability  that  epigastric  pulsation  is  otteu  due  to  rctlux  into 
the  hepatic  veins  is  inci-east^d  by  the  fact  that  the  liver  itself  is  gwady 
f  idnrged  under  these  conditions.     It  is  also  much  congested  ami  fiivr 
presenting  a  peculiiir  mottled  appearance,  which  bus  gained  for  i;  "..: 
name  of  the  nutmeg  liver.     At  the  same  time  it  is  very  liable  tot 
chronic  inttamniatory  process,  attended  with  an  increase  in  its  co»-i 
uective  tissue,  appruaching  that  which  occurs   in    cirrhosis.      Tl)€ 
congestion  is  transmitted  through  the  liver  to  the  portal  vein  and  ia 
radicles.    The  spleen  becomes  enlarged  and  its  tissue  very  liani,  in 
tiiis  respect  contrasting  with  the  still  larger  but  soft  spleen  which  m 
found  i!i  association  wiih  ulccnitivctlisefl.seof  the  cardiac  valves.    lm{ 
veins  of  the  omentum  and  mesentery   aiv  gorged  with  bhtod.    Th« 
stotnach  hits   its  lining  intensely  reddened  and  coated  with  moctts: 
Jjjeniorrhnge  takes  place  into  its  submucous  tissue,  and  the  oocliy- 
mostnl  spots  often  become  exposed  by  solution  of  the  mucous  mpm-j 
branc  over  them,  forming  the  so-culled  **  luemonhagic  emsions."  Tl*l 
intestines  are  also  greatly   congested    and  lined  with  nr  1 

ha-morrhoids  are  often  developed.     These  changes  in  tht 
organs  are  attended   with   mon^  or  less   marked  syn^j-toms:  porUili 
jaundice;  dyspepsia,  nausea,  sickness,  even   laeniatemesis;  coustipi*J 
lion.     The  engorgement  of  the  veins  lyii»g  beneath  the  penlonetOH 
leads  to  ascites,  often  of  considerable  amount.  1 

Nor  do  the  other  veins  that  open  into  the  inferior  vena  cftvft  eecsp^  1 
Thus  tlie  n;nal  veins  bwome  distended;  and  the  kidneys  nredwply] 
congesteil,  a  condition  which  easily  passes  into  one  of  chrciiic  in*! 
llanimation,  and  often  leads  to  the  presence  of  albumen  in  the  unwJ 
The  return  of  blood  from  the  lower  linibs  is  impeded  ;  the  veins  «•! 
gorged,  and  very  ■often  thrombosis  of  the  femoral  veins  urisrs,  whichp I 
as  has  already  been  stated^  is  perhaps  the  remote  -cause  of  tM 
development  of  pulmonary  apoplexy.  I 

I  Fricdrrich,  p.  41.  •  On.  riL,  p.  265.  1 

»  lly  colI(?ii«ue,  Dr.  Frcderirlc  Taylor,  has  oba«TVPa  Uihtinct  ituUaftiuii  of  Ute  li'^jM 

four  ca^rs  ol' clironic  cariline  disrate.  ^Vlien  one  hiiud  wam  }iLu-r«l  iu  ijie  efiigHliil'l 
■nd  thr  othrr  in  (tie  ri(];lit  loin,  the  or^n  could  b«  filt  to  cj{«i.d  vUb  f4ch  l<«i<  «^  ^^ 
htATt.     Ony'd  llosp.  Uci*.  (vol.  ci.  lb75U  J 
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This  enjjTor^ement  of  tlio  veins  of  the  lower  limLs.altliough  we  mention 
it  last  in  tiuciiij^  backwiiril*  the  consequences  of  disease  of  the  cardiao 
vnlvius,  ia  iii  fact  ofii-ii  cue  of  the  first  elfects  of  such  disease  to  be 
ob:serv'e<l ;  niauifesting  itself  by  the  transudalion  of  serum  through 
the  walls  of  the  most  distant  venous  nidicles^  and  the  jnoduction  of 
oedema  of  the  ankles  und  feet.  The  anasai*ca,  sli^^ht  at  tirst,  may  in- 
crease until  the  whole  of  the  lower  extremiiies,  the  abilominal 
mriett'S,  and  even  the  genital  organs,  have  beoome  dropsical  ir>  the 
highest  degree.  As  a  rale,  howevtr,  tlie  genital  organs  remain  com- 
pact ively  free  :  and  in  this  respect  cardiac  dropsy  diirei*9  from  that 
which  occurs  in  renal  disease,  und  the  distribution  of  which  is  not  in 
the  same  way  dependent  upon  simple  mechanical  conditions.  On  the 
other  hand,  the  icteroid  tinge  of  the  skin,  which  is  generally  present 
in  cases  of  licart  disease,  is  wanting  in  other  forms  of  dropsy. 

III.  A  third  series  of  effects,  produced  by  diseases  of  the  cardiac 

valves,  consist  in    stiiisatious  of  various    kinds   expcrienceil  by  the' 

patient.     Tiiese  ai-e  the  subjective  symptoma  of  the  diseases  in  question. 

They  may  present  all  degrees  of  intensity :  they  may  even  be  entirely 

absent. 

Pain  may  be  felt  either  over  the  lieart  itself,  or  in  the  left  shoulder; 

or  it  may  extend  down  the  inner  side  of  the  left  ann  to  the  elbow,  or 

even  lo  the  lingers.     It  may  either  be  a  constant  aching,  or  have  a 
;Ehooting"  or  "  stabbing  "  character.    It  is  often  distinctly  paroxysmal, 
specially  in   cases  of   aortic  regurgitation,  iu  which  it  trequeutly 
lumes  all  the  features  of  true  angina  pectoris.     Pain  in  the  arm 
id  hand  is  sometimes  accompanied  with  numbness :  and  sometimes 

(according  to  ].>r.  Dobell)  these  parts  are  deadly  white  wliile  the  uumb- 

?S3  lasts.     Tn  some  cases  the  pain   is  limited  to  the  little  and  ring 

^ers,  following  the  distribution  of  the  ulnar  nerve  to  these  fingers : 

it  in  otlier  cases  it  affects  all  the  fingers,  and  even  the  thumb.  Some- 

les  the  pain  also  passes  from  mid-sternum  to  the  right  shoulder 

id  down  the  right  arm  :  but  when  pain  occurs  in  these  parts  earlier 

han  in  the  cardiac  region,  Dr.  Dubell  thinks  that  the  presumption  is 

in  favour  of  disease  of  the  aorta  rather  thim  of  the  heart. 

A  very  important  character  of  the  reflected  painy  due  to  cardiac 

iease  is  that  they  ai-e   generally    aggravated    by  anything    which 

jturbs  the    heart's  action,  and    especially    by   muscular   exertion. 

Tot  unfrequently,  pain  is  absent  so  long  as  the  patient  is  at  rest, 

but  comes  on  at  once  as  soon  as  he  attempts  to  walk. 

Another  point,  on  which  Dr.  Dobell  has  particularly  insisted,  is  that 
te  pain  of  heart  disease  is  ollen  greatly  increased  l»y  distension  of 

the  stomach  with  food  or  gas.     Hence,  when  dyspepsia  is  present,  it 
ly  easily  be  i*egarded   as  the  cause  of  pain  really    due  to   heQit 
;ase;  and  relieving  the  iadigestiou  may  prevent  the  i-eturn  of  the 
nn. 

Not   infrequently-,  instead  of   pain,  the  patient  speaks  rather  of 
fluttering  sensation  iu  the  prscordial  region :  or  simply  of  palpi- 
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tatioii.     But  it  is  to  be  observed  that  a  spontaneous  complaint 
palpitation  is  heard  far  more  often    when   the    patient  is  suffering^ 
from  one  of  its  indirect  causes,  than  when  any  of  the  cardiac  valves 
are  diseased.     Indeed,  as  a  rule,  the  subjective  symptoms  of  valvular 
aflections  are  subordinate  to  the  other  symptoms.   And  it  may  be  said 
that  wlieu  a  patient  conies  to  the  physician  complaining  of  pain 
the  heart,  and  fearing  that  he  has  heait  disease,  the  great  probabilit 
is  that  that  organ  is  perfectly  healthy. 

Auottier  morbid  .seusation,  belonging  to  the  diseases  under  coi 
sideralion,   is   dyspncea.      Very  often,   indeed,   the   first  thing  tl 
suggests  a  suspicion  that  there  is  anything  wroug  with  the  palie 
is  that  he  is  conscious  of  shortness  of  breath  after  mounting  stairs, 
or  making  some  mudcmte  muscular  effort     When  he  is  at  tfsl,  be 
may  be  able  to  breathe  comfortably  enough ;  but  this  freedom  from 
distress  often  coutiuues  only  so  long  aa  he  sits  up.     As  soon  as 
.lies  dowu  on  an  ordinary  bed  or  couch,  he  becomes  aware  of 
pleasant  feelings,  whicli  compel  hiiu  to  change  his  posture.    Thi 
even  in  the  slighter  form.s  of  cardiac  vidvular  disease,  it  will  gen< 
rally  be  found  that  the  patient  lies  at  night  with  his  Lead  rail 
emt»lij}ing  two  or  three  pillows,   whereas   a  man  in  health  AvtMiU 
only  require  one.     And  in  the  more  severe  degrees  of  such  diseue, 
the  piitient  id  vi'Wn  utk-ily  unable  to  lie  down,  or  even  to  recliiw 
backwards,      This   conditiun    has  received  a  special  name,   that  of 
Orthopncea.     It  doubtless  depends  upon  the  circumstance  that  in  the 
recuuibeiit  posture  the  diaphragm  is  pressed  upwards  by  the  contenlfi 
of  the  abdomen  (tliemselvcs  greatly  augmented  in  size),  so  that  tls 
enlarged  heart  is  embarrassed  in  its  movements.'     Orthopniea  i*  in 
many  respects  a  serious  symptom,     lly  preventing  sleep,  it  ^r^adf 
taxes  the  patient's  strength,  and  diminishes  his  power  of  n- 
disease.     Moreover,  as  Dr.  DubcU   has  pointed  out,  it  fn'  _, 
lumber  muscles,  and  makes  the  back  ache.     It  keeps  the  lower  hmbs 
at  right  angles  with  the  trunk,  and  so,  leading  to  compression  of  ^ 
veins  and  lymphatics  in  the  groins,  increases  the  cedema  of  the  Ipgs. 
Scnrculy  any  couditiou  \^,  in  fact,  more  jiitiable  than  that  of  a  pAtieul 
in   this   plight;  and   ;iny  mechanical  appliance  by  which  it  cau  l»i 
remedied  must  certainly  be  an  unspeakable  boon.     For  this  jiorpcA* 
l>r,  Dobt'll  lias  contrived  a  "Heart  Bod/'  of  which  he  has  given  a 
deacriiitiun  and  a  figure  in  his  l>ook ;  and  from  his  account  it  seew» 
to  be  wull  worthy  of  trial  in  these  distressing  cases. 

There  are  other  subjective  symptoms,  belougijig  to  tJie  vwioo* 
■secondary  effects  of  diseases  of  the  cardinc  valves;  but  spaces  fails ujA 
to  describe  thrm  in  detail ;  most  of  them  have  been  inciJcUttny 
referred  to  in  other  parts  of  this  article. 


Diagnosis. — Under  this  heading  I  do  not  propose  simply  to  recapi' 
tulate  facts  that  have  alreatiy  been  stated  in  previous  paragt»pb»l 

'  Kvon  when  the  hturt  ia  hraltby,  Ihu  ]>o»it.'ou  of  tts  iiajiuUft  ni«y  be  hicfaer  «f  Io»*» 
Acvunliiig  OD  the  pAiient  8it«  niror  lies  doKU,  if  there  be  an  cuJar^^mcul  oftbe  Urcr.l 
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nor  shall  I  attempt  to  construct  any  tables  which  might  aid  tlie  studeut 
in  distiuguishing  diseases  ol"  the  cttrdiac  valves  Jroiu  other  nflectioDS 
with  which  they  may  be  confounded.  In  my  opinion  such  tables  are 
scarcely  ever  made  use  of  m  practice;  indeed,  I  do  not  think  that 
they  are  applicable  to  really  doubtful  cases,  in  which  the  difficulty 
of  diagnosis  most  cojuiuouly  depends  npon  eitlier  a  deficiency  of 
symptoms,  or  their  ambiguity :  their  beijig,  in  fact,  sucli  as  might 
belong  indifferently  to  any  one  of  several  maladies;  or  else  their 
being  in  part  such  as  commonly  occur  in  one  disease,  in  jiart  such 
as  belong  rather  to  another  disease.  In  cases  of  tliis  kind,  diagnostic 
skill  is  a  matter  of  judgment  and  experience  ;  and  all  that  could  be 
said  under  the  present  heading  could  do  but  little  to  further  it. 

There  are,  however,  some  important  questions  in  reference  to  the 
detection  of  affections  of  the  valves  of  the  heart  which  have  not  yet 
been  touched  u[>on.  In  discussing  each  kind  of  murmur,  I  have 
endeavoured  to  indicate  all  the  causes  to  which  it  may  be  due, 
and  to  point  out  how  these  may  be  distiugubhed  from  one  anotlier. 
But  of  the  absence  of  murmur  I  have  as  yet  said  nothing.  I  now 
propose  to  consider  this  question,  and  to  discuss  whether  abnormal 
sounds  or  bruits  are  constantly  present  in  the  vaiious  diseases  of  the 
different  cardiac  valves. 

And  first,  with  regard  to  the  aortic  valves.  It  may  almost  be  said 
that  in  practice  the  diagnosis  of  aoilic  regurgitation  depends  wholly 
upon  the  discovery  of  a  diastolic  murmur,  andible  at  certain  paits  of 
the  thoracic  parietes.  If  such  a  niurmur  is  heard,  the  stethoscopist 
regards  it  as  certain  that  regurgitation  exists.  If  no  such  murmur 
can  Ih5  detected,  there  is  perhaps  no  combination  of  symptoms  (unless 
it  l»e  by  the  aid  of  the  sphygmograph)  that  would  justify  the  physician 
in  asserting  that  the  aortic  valves  fail  to  close.  It  is  therefore  a 
most  important  question  whether  a  diastolic  bruit  can  always  be 
detected  in  those  persons  Jn  whom  after  death  the  valves  are  found 
to  have  been  incompetent.  Now,  on  looking  tli  rough  the  records  of 
post-mortem  examinations  at  Guy's  Hospital,  I  have  found  that  this 
condition  was  discovered  in  40  cases  during  the  years  1870-71.  And 
on  reft^rring  to  the  clinical  reports  attached  to  these  cases,  it  appears 
that  in  26  of  them  regurgitation  w^as  positively  diagnosed  during 
life;  and  that  in  11  out  of  the  remaining  14  cases  the  patients 
came  from  the  surgical  division  of  the  hospital,  or  were  less  than 
seven  days  in  the  warJs  (some  having  been  dying  at  the  time  of 
admission,  or  brought  in  dead),  or  had  no  notes  taken  of  the 
auscultatory  signs  which  they  presented.  Thus  the  proportion  of 
cases  of  this  disease  that  may  be  said  to  have  resisted  diagnosis  was 
veiy  small, 
^^  It  has  been  stated  that  several  of  the  cases  in  which  the  aortic 
^^kdves  were  found  incompetent  after  death  during  the  period  named 
^Hfere  cases  of  surgical  disease  or  injury,  in  which  one  may  presume 
^pUiat  there  were  no  obvious  symptoms  of  cardiac  disease.  This  accords 
^well  with  the  fact  that  aortic  regurgitation  is  more  frequently  than 
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any  other  valvular  affectifjii  discovpvefl  liy  tlie  auscultutor  wli^n  tli€ 
patient's   Jiistory  and  symptoms  Iiatl  not   ]>reviously  siigj^esteti  aiiv 
iJUJipifitm  of  its  existence.     I*r.  Walshe  relates   the   case  f»f  a  i. 
about  ;55  years  old,  the  very  picture  of  i-obust  liealtb.  who  liad  i.     - 
bad  a  symptoiii  ol'  disease  connected  witii  auy  organ  in  his  body,  and 
who  invsGiited   bimself   fnr  life  insurance.     Alnjoat   as  a   matter  nf 
form,  Dr.  Walslie  put  his  stethoscope  X^  the  chest;  his  att«utioD  wb 
at  once  arrested  by  a  loud  diastolic  miinnnr.     The  man  droppe«^  '  '•'■ 
in  the  street  within  a  fortnight.     I  lately  saw  a  bank  cleik.  a;; 
Avhose  sole  coiiipliiint  was    a  pain  in  the  chest  about  \\\v.  eii> 
cartila^a^.  with  oceasitmal  pain  in  the  back,  such  as  might  havt-     •  . 
due  to  any  trilliiirr  cause.     On  listening  to  his  chest  1  heard  a  weli- 
niarked  diastolic  bniil.^ 

It  might  bo  supposed  that  there  wonld  oft«n  be  a  difficulty  in  dw- 
li[i|j[uishing  bctwenu  the  to-and-fro  sounds  of  pericarditis  and  thatt 
of  ilicease  at  t;je  aortic  oriiicc.  And  for  my  own  part  I  believe  that 
this  didiculty  would  arise  oftener  than  it  does,  were  ic  not  t-n  " 
very  different  clinical  history  and  course  and  other  symptoms  hci  ^• 
inj^  severally  to  these  two  diseases.  The  comparatively  superficui 
seat  of  pericardial  friction-sounds,  their  want  of  detinite  localixatifn 
at  ihe  spots  where  valvular  murmurs  are  most  marked,  their  inteoii- 
ficfitioii  by  pressure  with  t!ie  stethoscope,  and  their  failing  to  corre- 
spond accurately  with  tlie  cardiac  rhythm,  are  all  valualde  points  of 
distinction;  but  as  a  matter  of  pure  auscultation,  I  think  that  doab( 
would  sometimes  be  admissible;  nnd  as  a  matter  of  fact  I  haw 
occasionally  expenenced  thisdiificulty,  esj^ecially  when  (as  in  casGtof 
15ri*^ht's  disease  at  an  advanced  age)  the  presence  of  either  chror 
pevicaixlitis  or  disease  of  the  aortic  coats  would  accord  with  the  ot 
features  of  the  case. 

The  dia^'nosis  between  a  presystolic  and  a  diastolic  murmnr  is 
generally  dirticult  to  those  who  are  well  acquainted  with  the  seat) 
quality  of  these  murmurs  respectively.     But  1  have  sometimes  foui 

'  A  rery  sthkiiif;  instiince,  in  which  the  patient  dhcnvored  the  mtirmar,  bu/i^j 
come  under  my  notice  in  ■  yo«n^  tiK^dical  man,  a  frirnd  of  my  own.  On  Jauiury 
1875.  ht>  bod  gone  to  his  brother's  for  a  day'ii  shooting ;  and  while  st  luit«h,  h«  iu 
a  Btrauf^e  noiM^  which  he  thought  cnine  from  hit  stomach.  He  furgot  all  tbiHit  it, 
went  out  fihiiotinfl;  for  two  hour^.  After  dinner  he  hoard  the  iioi^e  oAin.  On  iht 
dny,  while  ^tinding  in  his  diiung-room,  ho  beramo  conscious  of  a  loud  souad  U 
chest  :  nrul  his  wiff,  who  waa  thre«  or  four  fi^t  otf,  h<'ard  it  nl*>.  Dunny;  four  di 
reoifliued  Audihle  at  i  distance.  Ho  consulted  a  modical  fripml,  who  discovered  Ttl> 
disease.  Dr.  Wilks  saw  him  two  weelu  nftt^rwurds,  and  kiudlj;  wnt  him  to  na 
boahh  remnitied  perfectly  good.  He  wouM  not  have  known  that  ADythiiix  ^^ 
matter  with  liim.  cxcc]>t  that  when  he  made  any  exertion  he  could  fed  a  vihratidB' 
bis  eh«flt  A  loud  diastolic  murmur  wfu  audible  orcr  an  extenaivQ  arra.  Ih^t* 
cxceRsive  impulse  :  but  thn  apex  l>eat  WM  situated  b^low  the  sixth  rib  ;  and  th«  tu*^ 
dulnesKCxten  lei  dowuwanlAaad  ontwartls  fornix  inches.  In  this  case  I  lUiiik  U  u  d"' 
that,  whntcrer  may  have  been  the  originul  cnuse  of  the  sudJeu  dcTelopiaent  of  (^ 
tnuuitory  fflurrnur  heanl  at  a  distincc  from  the  patient's  bo>ly,  the  valve  had  ufvridMlf 
ibem  disinLted.  He  had,  however,  b»eu  apparently  in  psrfecl  health  :  able  to  rid*.  ihM(> 
md  run  aa  well  a*  ever.  The  only  sudden  effurt  that  he  rvmembered  iiiakiii};  on  the  Jiy 
when  \\f>  fifHt  noticed  the  munnur  Wtia  that  he  had  lifted  his  wife  out  of  a  Uij(hilo£-ort 
but  this  he  had  dene  manv  times  bcfom. 
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^I'to  be  far  from  easy ;  and  a  dUtin|iuisliL*il  physician,  wlio  Jias  himself 
irritteii  much  on  the  snUjet^t  of  heart  disease,  has  informed  nie  of 
om*  case  in  wliich  he  conHiJenlly  asseitud  the  existtiiice  of  n  presystolic 
iuiirniur,  hut  in  which  thf  aortic  valves  proved  to  \m  ntis;ound.  while 
■he  mitral  valve  was  healthy.  The  iiiisrake  most  likely  to  liappen 
■0  the  unpnictised  or  careless  auscultator  is  that  of  supposing  the 
burmur  of  aortic  rpipirgitation,  when  it  happens  to  be  loud  at  the 
b>ex  of  the  heart,  to  be  a  miti-al  reL^uixiLutit  bniit.  Tn  commit 
Hbis  error  is  completely  to  misuiiderstimd  the  diytlim  of  the  heart 
Hd  the  patient  under  exaininiUion.  IJiit  I  have  nevertheless  seen  it 
Koniniitted  more  than  once.  Kithor  no  pains  at  all  \vei*e  taken  to 
Betermine  the  period  of  the  ventrii'ular  systole;  or  the  radial  pulse 
pras  employed  as  a  guide  to  it.  Now  it  has  been  already  stated  that 
k  aortic  incompetency  the  radinl  pulse  is  often  delayed,  so  as  to  be 
Hmost  synchronous  with  the  recuil  of  the  aoi-ta  ;  or,  in  other  \vords, 
^ith  the  regurgitant  bruit.  Kence  hy  feeling  the  wrist  in  cases  of  this 
kind  one  may  easily  miscaUe  a  diaatulic  for  a  systolic  murmur. 

It  still  remains  to  be  mentioned  that  an  aortic  i-egurgitant  murmur 
■I  sometimes  hard  to  dete<:t.  I  well  remember  tliat,  when  J  was  a 
■Indent,  I  had  very  great  dilliculty  in  hearing  the  murnnir  in  more 
Ihau  one  case  in  which  my  t^mchers  aj>uke  cuulidently  of  its  presence. 
bnd  I  now  find  that  I  in  my  turn  discover  munnnrd  which  my  pupib 
■annot  hear,  even  wlicn  1  tell  them  what  to  listen  fur  When  such 
■  iDiirmur  is  once  heard,  it  often  seems  so  distinct  that  one  wonders 
Cfhal  cue  could  have  overlooked  it.  lu  other  instances  the  sound  is 
really  very  slight,  and  it  is  thus  drowned  by  any  little  noise,  although 
gplaiiily  audible  at  night,  or  when  a  ward  is  very  quiet.  I>alely  I  had 
pptttient  under  my  care,  in  whom  the  existence  of  an  aortic  i*egurgi- 
tant  nmnnur  was  niattcr  of  the  most  lively  discussion.  1  was  sure 
that  I  had  heard  it  two  or  three  times,  but  on  every  other  occasion 
1  failed  to  detect  it  After  death  the  valves  were  found  to  be  obviously 
incompetent  Thci'e  is  of  course  no  relation  between  the  amount  of 
retlux  and  the  loudness  of  the  murmur. 

The  diagnosis  ol'  mitral  disease  is  far  from  resting  on  so  satisfactoiy 
a  fooling  as  that  of  aortic  obstruction  and  regur;:itation.  We  may 
first  tAke  the  comparatively  simple  case  of  mitral  stenosis.  I  have 
already  said  that  a  presystolic  murmur,  when  heard  at  the  heart's 
apex,  is  pathognomonic  of  tins  allection.  But  wo  have  now  to 
approach  the  subject  from  the  opposite  point  of  view,  and  to  inquire 
in  what  proportion  of  cases  such  a  munuur  is  audible.  Some  years 
ago  I  collected  for  the  Guy's  Hospital  KeporLs  all  the  instances  in 
which  mitral  stenosis  was  found  after  death  during  a  period  of  some 
years.  They  amounted  to  forty-seven  ;  and  in  only  seven  (or  perhaps 
aix)  of  them  had  a  presystolic  murmur  been  detccte<l  during  life.  It 
is  true  that  from  them  a  considerable  number  (fifteen  or  twenty)  liad 

be  subtracted,  as  having  proved  fatal  soon  after  admission,  or  ns 

ving  been  cases  of  surgical  disease  or  injury*,  or  as  having  in  some 
other  way  failed  to  afford  an  opportunity  lor  diagnosia.     l>ut  there 
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Still  remained  at  least  three  cases  of  mitral  stenosis  without  presjatoUl 
uniniiur,  to  one  in  which  such  a  murmur  was  recognized. 

At  that  time  the  whole  question  of  presystolic  bruits  was  comparfa 
lively  a  uew  one  ;  and  I  thought  that,  with  further  experieuoe.  \\m 
number  of  undiagnosed  cases  of  mitral  stenosis  would  diminish,    f 
am  bound  ta  say  that  this  appears  not  to  be  the  case.     1  luve  not 
indeed  submitted  to  numerical  analysis  the  observations   tluit  hav« 
been  made  since  my  paper  was  written  ;  but  my  impression  Is 
in  the  very  large  majority  of  the  cases  in  which  mitral  stenosis 
found  after  death,  there  is  no  record  of  the  presence  of  a  presj 
murmur  during  life.     Some  observers,  1  kuow,  hope  to  induce 
proportion  of  failures  in  dia^^nosis,  by  the  more  frequent  detection 
a  short  presystolic  murumr  preceding  the  systolic  murmur  of  mil 
regurgitation.     I  must  confess  that  my  own  experience  in  this  direc- 
tion has  not  hitherto  been   very   encouraging.     In  more  than  ooe 
instance  in  which  I  thought  I  had  detected  such  a  second  murmor. 
the  mitral  orilico  has  been  found  after  death  of  its  natural  size. 

It  remaius  to  add  that,  even  when  a  presystolic  murmur  faaa  ooM 
been  detected,  it  may  often  cease  for  a  time  to  be  audible,  or  t^'  :. 
altogether  disappear.  In  the  later  stnges  of  the  disease,  when  li 
heart  is  beating  quickly  aud  irregularly,  it  is  almost  always  .L^ 
Thus,  at  first  there  was  some  dilliculty  in  verifying  the  correctuti- oi 
the  modern  view  with  regard  to  the  rhythm  of  presystolic  murmoc 
by  post-mortem  evidence  ;  and  in  the  majority  of  cases  thai  have 
terminated  fatally  soon  aft«r  the  diagnosis  of  mitral  stenosis,  some 
accidental  complication  has  been  the  cause  of  death.  Again,  irbiui 
the  patient  is  prostrated  by  any  depressing  intercurrent  disease,  tk 
murmur  may  become  temporarily  inaudible,  returning  with  conwl* 
esceuce.  Of  this  Dr.  Suttun  has  related  a  capital  instance.^  Id 
other  cases,  no  murmur  can  be  heard  as  long  as  tlie  patient  remaiu 
perfectly  quiet ;  but  muscular  exertion  or  effort  soon  makes  it  audiblt 
Sometimes  even  making  the  patient  sit  up  in  bed  will  bring  oat  a 
presystolic  murmur  thut  had  a  moment  before  been  absent;  some- 
times it  is  necessaiy  that  he  should  walk  two  or  three  timea  the 
length  of  a  ward,  or  even  go  quickly  upstairs.  One  can  never  safely 
assert  the  absence  of  a  presystolic  murmur  when  one  has  examineJ 
the  patient  only  in  a  recumbent  posture.  It  may  be  added,  pnreu- 
thetically,  that  in  aortic  stenosis  (the  chief  other  form  of  obstructivu 
disease  at  a  cardiac  orifice),  a  loud  murmur  may  sometimes  be  bruuglit 
out  by  making  the  patient  run  upstairs,  although  none  had  previoosly 
been  audible.     I  state  this  on  the  authority  of  Dr.  Wilks,* 

From  tlie  remarks  that  have  already  been  made  with  re^rd  to  ik 
so-called  mitral  regiirgitant  disease,  it  will  be  evident  that  there  caa, 
be  no  question  here  as  to  the  frequency  with  which  its  diagnosis 
ettectod  during  life,  1  believe  that  a  systolic  murmur,  louder  at  the  apci 

*  Loud.  Hosp.  Uep.,  vol.  iv.,  lSfi7-8.     The  jutiont  was  very  much  wetltfDed  hf  ft*" 
r^ucnt  vomiticjt  duhnf;  tho  tirno  wheu  the  murmur  diMppearvU. 

*  Dr.  Wklbhti  Uiugbt  this  clinicaliy  twcuty*tivL>  years  a^.     Soe  bis  "Diwua  tf  Ik* 
I^ungaand  Heart,''  1851,  p.  217.— l>DrroB.  J 
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%BU  elsewhere,  and  audible  at  the  angle  of  the  left  scapula,  proves  the 
existence  of  mitral  regurgitation  ;  but  it  is  cerluiuly  present  in  com- 
paratively  few  of  the  cases  that  are  cotmnonly  placed  in  this  category. 
There  is,  in  fact,  a  large  residue  of  cases  of  vahnilar  disease  in 
which  either  no  murmur  is  audible  at  the  time  of  observation,  or  only 
a  systolic  murmur,  contined  to  the  apex.  These  cases  constitute  the 
sandy  desert  of  cardiac  pathology — not,  indeed,  unexplored,  but  with 
a  surface  so  precarious  and  shifting  as  to  have  hitherto  prevented  the 
laying  dowu  of  roads  across  it,  much  less  the  division  of  it  iuto  terri- 
tories by  fixed  boundary  lines.  As  we  have  seen,  the  cases  in  ques- 
tion do  not  difter  at  all,  so  fur  as  st^'thoscopical  evidence  goes,  fn>m 
others  in  which  the  presence  of  valvular  disease  is  altogether  doubtful. 
It  may  L»e  true  that,  since  advanced  organic  changes  iu  the  mitral 
valve  almost  always  lead  to  stenosis,  the  difignosis  of  stenosis  becomcii 
exceedingly  pi*obabIe  in  any  case  whicli  can  be  shown  to  be  ]>rimarily 
niip  *>f  organic  disease  of  this  valve.  But  it  is  precisely  here  that  I  ho 
^'My  arises;  and  for  such  cases  I  tliink  thiit  the  diaguosia  of 
;.  ibus  cordis  "  is  often  the  most  exact  that  can  be  given. 
1  may  refer,  for  example,  to  a  series  of  cases  of  tibroid  disease  of 
the  heart  that  I  have  recorded  in  the  Pathological  Transactions  for 
1874,  vol.  XXV.  p.  O'If.  In  several  of  these  cases  there  was  a  systolic 
:ipox  murmur;  and  it  is  pi-obable  that,  at  least  in  some  of  them,  the 
natial  valve  was  really  inefficient,  i>iDce  the  fibroid  change  often 
invaded  one  of  its  Hcshy  columns.  Now,  during  life,  there  was 
nothing  to  distinguish  these  cases  from  those  of  ordinary  "mitral 
regurgitant  disease,"  and  even  in  the  other  cases,  in  which  no  murmur 
tist<*d,  valvular  disease  might  ivally  have  existed,  and  been  latent, 
(ce  my  cases  were  published,  it  has  occurred  to  me  that  perhaps 
"one  ])ositive  indicution  of  the  presenc*^  of  fibroid  disease  of  tlw  heart, 
Mkther  than  of  any  uOection  of  the  valves,  may  be  found  in  its  resisting 
lafment  with  gronter  obstinacy.  When  a  considerable  part  of  the 
fM  of  the  left  ventricle  hits  Imd  lis  nmscular  substance  replaced  by 
fibrous  tissue,  it  appears  reasonable  to  suppose  that  the  remedies 
rliich  would  l»e  useful  in  a  case  of  valvular  disease  should  prove  to 
alt<»gether  powerless. 

I  have  still  to  lay  stress  on  the  importance  of  watching,  with  great 
ire,  for  the  occmrence  of  tluwe  changes  in  valves  already  dib^ased 
|l)icb  have  already  been  described,  and  the  recognition  of  which  is 
important  for  pui-jKises  of  prognosis.  Tlie  development  of  incom- 
(tency  in  aortic  valves  that  had  hitherto  simply  obstructed  the 
iward  current,  the  ]iroduction  of  stenosis  in  a  mitral  valve  previ- 
)ly  the  seat  of  regurgitation  alone,  the  rupture  of  the  chordio  of  a 
diseased  mitral  valve,  the  tearing  down  of  a  softened  aortic  segment. 
le  supervention  of  acute  iuHammatiou  in  valves  long  thickened, 
leromatous,  or  calcified,— all  these  might  probably  bo  discovered 
luch  oftener  than  is  now  the  case,  were  the  physician  to  pay  more 
regard  to  the  probability  of  tlieir  occurrence.  Nor  should  the  liability 
to  intercurrent  pericarditis^  and  to  the  development  of  changes  in  the 
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heart's  muscular  tissue,  ever  be  forgotten  by  those  who  would  hav< 
their  diagnosis  complyte  for  lUe  post-inorleiu  exauiiuation. 

pRonxosis. — To  determine  the  prohfible  duration  of  life  in  a  pat^( 
affected  with    vnlvular    disease  of   the  l»eart,    and  tiie    chance 
existiij*^  symptoms  may   be   r*'beved   or  removed,  is  generally  vej 
ditficult ;  iind  it  can  liardly  be  discussed  systematically  in  an  ai 
of  this  kind,  since  it  requires  that  all  the  circumstances  of  the 
F.liould,  one  after  another,  l»e  taken   into  consideration.      But  soi 
leading  ])oiuts  may  Ijq  briefly  stated. 

And  in  the  !irst  phice,  can  a  »lisi'U?ed  valve  ever  recover  its  noi 
structure  and  functions  ?     In  refc»rcnce  to  the  acute  affections  of 
valves,  nrisinr;  in  rlitnunntic  fever  or  in  chorea,  some  fact^  have  all 
been  adduced  uliich  indicate  that  this  is  possible.     And  a  further  ar^ 
nienl  in  favour  of  tlie  same  view  may  perhaps  be  found  in  the  circiK 
stance  that  in  each  of  the  diseases  in  question  a  systolic  murmur  is  h< 
which  in  many  caacs  disappears  after  recovery.      If  such  a  miiniii 
M-hcn  audihle  at  the  lieart's  apex,  be  re*»aiiled  as  pi-oof  that  (lie  mit 
valve  is  aflected,  it  would  seem  to  follow  that  endocarditis  is  ci 
Suuli   an   opinion   has,  in   fact,   been    recently   maintained   by  Dt' 
Peacock,  who,  in  an  analysis^  of  14*i  cases  of  acute  rheumatism  tint 
had  been  under  his  cai-e,  found  that  "the  proportion  of  crises  of  receofi 
cardiac  complication    (which  he    states   to  have   consisted!   in  endiv 
cnrdiKs  more  fre<]Uont]y  tJian  in  ]>ericarditis)  entirely  cured  was  -U"? 
per  cent."     But  the  conchision,  o(  coui-se,  dei»ends  foriU'i  validity  upoD 
the  question  whetlier  ihe  dft^'nuination  of  the  cause  of  tliM  murmur  ii 
accurate.     And  this  I  am  not  ]>re)mved  to  admit  unreservedly. 

A  valve  once  affected  with  chrotnc  disease  is  no  doulit  almost  alvmyi 
damaged  beyond  i)Ossiliility  of  reijair.  Thickened  and  c-alcificd  jwirtic 
valves  can  never  a<:ain  hemme  thin  and  supple.'  Nor  is  it  pmlmbltf 
that  a  Bteiiosed  mitral  oritice  can  become  widened.  Friedreich  Iiai 
indeed  sugiicested  that  in  younj?  suljects  this  may  not  be  imposMble: 
but  in  proof  of  it  he  can  only  refer,  in  general  terms,  to  cases  m 
which  there  were  at  one  time  symptoms  of  extreme  elenosb.  but  la 
wliicli  these  gradually  diminished,  and  alter  death  the  mitra]  orifi» 
was  found  capahle  ol  admittiurj  two  tiugers. 

There  is,  however,  no  douht  that  thirty  years  ago  the  most  practise*! 
anscultators  of  the  day  condemned,  as  the  victiuis  of  ort;anic  valvuiif 
disease  tliat  would  soon  destroy  them,  chihlren  who  have  since  gro*D 
up  to  be  njen  and  women,  and  wi]o  to  all  a])pearance  enjoy  excellent 
liLalth-  It  is  prohahh'  that  tliey  attached  too  absolute  an  important 
to  the  existence  t>f  n  murmur,  and  tliat  they  also  committed  the  error  uf, 
6Upi>osingthat  the  louder  tlie  murmur,  the  worse  the  disease.  Oiiecaft* 
not  insist  too  strongly  on  the  fact  that  between  these  two  things  thei«  i* 
no  relation  whatever.    The  prognosis  iu  the  cases  under  oousider-iti^'ti 


'  CliLical  Society's  TranRaotionn, 
>  The  analogy   of  gi-lprodcrma, 
ftbsolutu-ly  but  of  the  queutiou. 


ii.  p.  221. 

liow«Ter,  pcrbapt  raggwtt  tluit  eru    t}ui  m 
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must  be  based  not  upon  the-  physical  qualities  of  the  CQunnur,  but 
upon  a  detevniination  of  the  degree  to  ^vhich  the  disease  disturbs  the 
circnhition ;  or,  if  cnmppiisntinn  be  complete,  upon  the  degree  of 
increased  strain  thrown  upim  the  lieart. 

I  have  uheady  pointed  oiit  liow  compensation  is  in  many  cases 

Vcted  by  diiatiiiion  and  hypertrophy  of  certain  of  llic  heart's 
clianil>er3.  According  to  »Iakscii  llieiv  is  nnotlier  kind  of  coini»ensa- 
tion.  consisting  in  conservative  changes  in  the  valves  themselves,  winch 
absohitely  prevent  diseases  of  the  valves  from  producing  their  natural 
consequences.  Wlien  one  cusp  of  the  mitral  valve  is  diseased,  he 
ininj;inc9  tluit  the  otlier  nmy  fjixiw  broniler,  and  its  chonhe  may 
leujithen  until  it  nu.'ets  its  fellow.  Wh»Mi  one  aortic  valve  is 
puckered  up,  the  others  may  gradu.iHy  beconie  deeper  and  wider,  so 
as  to  till  up  the  gap.  The  change  last  mentioned  is  one  which  I 
have  myself  seen;  but  it  doubtless  occurs  only  in  very  young  patients. 

It  has  already  been  statefl  more  than  once  that  in  valvular  diseases 
of  tlie  heart  the  development  of  serions  symptoms  is  often  very  long 
delayed.  L>r(.»iisy  nmy  tirst  show  itself  in  a  person  advanced  in  ycai-s, 
and  destroy  lif«i  in  a  few  months:  but  tlio  mitral  disease  which  is 
rij:htly  regarded  as  the  cause  of  the  dropsy  may  be  traceable  to  an 
attack  of  rlieumatic  fever  twenty  or  thirty  years  back  :  and  in  the 
interval  the  pivtient  may  either  have  ha<l  excellent  health,  or  may 
always  liavc  siin'ere<l  mon-  or  less  from  dyspntea  on  exertion,  which 
has  shown  that  tlie  heart  wns  defective. 

It  is  a  t[ue^*tion  discussed  by  almost  all  writers  on  Heart  Diseases, 
■xriiether  a  jxolonged  existence,  and  delay  in  the  devtlopment  of 
airious  synijjtoms  occur  in  all  forma  of  valvuliir  disease  alike,  or 
■ftlong  especially  to  any  one  group  of  cases.  Considerable  interest 
^ould  indeed  attach  to  the  determination  of  tlio  i-elative  projiuosis 
of  the  various  affections  of  different  valves:  nnd,  although  statistical 
Bccnracy  is  not  to  be  looked  for,  a  general  ronuurn-ncc  of  opinion  on 
■le  subject  might  fairly  be  expected.  Tlie  case  is  not  so.  however. 
According  to  one  of  the  most  i-ecent  French  waiters,  Joccoud,^  stenoses 
m  general  are  more  serious  than  regurgitations:  and  mitml  stenosis  is 
more  so  tlian  aortic  stenosis.  Again,  Friedreich,  the  author  of  perhaps 
^.o  latest  Gf'ru'an  monograph,^  says  that  "  as  a  rule  the  prognosis  iu 
Kstructive  forms  of  valvular  disease  is  less  favourable,  and  the  dnra- 
Kcn  of  life  shorter,  in  obstnu-Iive  tlian  in  regiu'gitant  aiVectione."  Now, 
Iceordiug  to  all  English  writers  this  is  ab^ohltely  incoriect.  Wulbhe 
■aces  "  the  chief  vnlvuhir  demngcmenls  in  the  following  descending 
Biies  on  the  basis  of  their  relative  gravity, — that  is,  eslimating  this 
■tnvity  not  only  by  their  ultimate  lethal  tendency,  but  by  tlie  amount 
Br  complicated  nuKeries  they  inflict  :—Tricusi)id  regui^gitation:  mitral 
■pnstriction  and  regurgilntiou:  aortic  regnigitation ;  pulmonary  eon- 
kriction;  aortic  constriction."  Thus  Dr.  Walshe  regards  aortic  ste- 
Kosis  ns  admitting  of  a  far  better  prognosis  than  aortic  regurgitation : 

H  ^  Tmit^  df  Piitholc^e  iDterD",  fon*'  i.  \».  I:'*?- 

^  KnnkheitnidrBHcrc^iis.  llaiMl.i  nh  tl-rsjicp  TntU.  nndTli^r.,  2t«' AiifnP07,  p.  3S1. 
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and  Dr.  Peacock  agi'ces  with  him,  stating  that  in  the  former 
lif«  may  be  prolonged  for  many  years,  and  a  large  amount  of  Lftiill 
and  vigour  be  enjoyed  ;  whereas  in  aortic  incompetency  it  is  veiy 
to  find  life  sustained  for  a  considerable  period     Dr.  Peacock,  in< 
differs  from  Dr.  Walslie  and  from  most  other  English  "vrriters  in 
lieving  the  prospects  of  longevity  to  be  actually  less  in  persona  wl 
labour   under   aortic   rcgurgiUition  than  in   those  who  have  mit 
disease.     I  confess  that  I  am  unable  to  reconcile  these  conflicti 
statements.     It  is  evident  that  the  disciepancy  is  in  great  part  due 
the  uncertainty  which  still  attaches  to   the  interpretation  bolli 
auscultatory  phenomena  and  of  morbid  appearances.     I  have  shomi 
that,  according  to  experience  at  Guy's  Hospital,  aortic  stenosis,  with- 
out regurgitation,  is  tar  more  rare  than  has  generally  been  supposed: 
and   certainly  it  would  not  within  the  last  few  years  hiive  b^a 
possible  to  make  any  observations  that  would  have  allowed  of  a 
iiunierical  comparison   between   its   mortality   and  that  of  reguigi- 
taiit  disease  nf  the  same  orifice.     The  latter  disease,  however,  is  ui 
doubtedly  a  very  fatal  one.     I  find  from  the  clinical  records  at  Gny'j 
that  from  45  to  50  per  cent,  of  the  patients  who  have  aortie  regiti 
tation  die  within  the  comparatively  short  period  during  wliich  (uml* 
ordinary  circumstances)  they  are  allowed  to  remain  as  in-pationts.    IJ«t^ 
then  it  is  to  be  observed  that  the  fact  of  their  admittance  implies  lla« 
existence  of  severe  symptoms  at  the  time :  and  the  observations  iu  ques- 
tion are  not  incompatible  with  the  fact  that  the  disease  often  pxisl* 
for  a  lengthened  period  before  such  s}'Tnptoms  show  themselves.    I 
have  already  remarked  that  changes  in  the  aortic  valves,  allowing  re- 
gurgitation, have  often  V>een  found  in  pei^sons  who  Jiave  presented  tliean 
selves  for  life  assurance,  or  in  the  dead  bodies  of  those  who  havo  been 
killcfl  by  accident.     Instances  of  this  kind  appear  to  be  fairly  com- 
jmrable  with  the  case,  on  which  Dr.  Peacock  lays  so  much  atress*  d 
a  woman,  «?t.  76,  who  died  of  strangulated  hei*nia.  and  in  whomttro 
of  the  aortic  curtains  were  completely  blended   into  one,  and  tkr, 
orifico   reduced  to  a   mere   slit,   although  she    was   not   known 
havo  had  any  symptoms  of  disease  of  tJio  hear^     Unh-ss  we 
with  Dr.  Peacock  in  supposing  that  disease  of  this  kind  always  ori- 
ginates in  congenital  malformation,  there  is  no  proof  whatever  tli»tj 
in  the  c-ase  in  question  the  disease  had  existed  longer  than  io  ll> 
examples   of  unsuspected   rcffurgitant  aortic   disease  which  are  wj 
common.     But  while  thus  criticising  some  of  the  evidence  hrougbt 
forward  in  proof  that  aortic  stenosis  is  a  less  serious  disease  tbaaaorticj 
regurgitation,  I  nevertheless  believe  that  this  is  really  the  case. 

Again,  it  is  very  diificult  to  institute  a  comparison  l^etween  lliffj 
duration  of  life  in  mitral  stenosis  and  mitral  regurgitation  resf**^' 
tively.  For,  as  we  have  seen,  the  cases  included  under  the  Utt«rl 
designation  present  no  one  pathological  lesion,  hut  rather  a  variM) 
of  more  or  less  allied  conditions,  ^buiy  rases  of  mitral  .stenosis,  witb 
mariced  pres^-stolic  murmur,  reMuain  under  observation  for  some  ycft^. 
and  are  admitted  into  the  wards  again  and  again,  ^^•ithout  the  armj'- 
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Bins  undergoing  any  great  increase  of  severity,  and  without  there 
Being  at  any  time  reason  to  apprehend  an  immediately  fatal  issue. 
And  on  the  other  hand,  it  is  well  known  tliat  the  systolic  murmur  of 
railral  regurgitation  may  be  detected  by  auscultation  for  years  before 
any  serious  symptoms  show  themselves. 

lastly,  I  doubt  wliether  any  data  exist  from  which  cue  could 
accurately  determine  the  relative  gravity  of  regurgitant  aortic,  and  of 
regurgitant  mitral  disease.  For,  in  addition  to  other  points  that  have 
already  been  notice<l,  there  is  between  these  two  affections  an  im- 
portant distinction  in  the  fact  that  one  of  them  is  far  more  constantly 
traceable  to  a  past  attack  of  rheumatic  fever  than  llie  other.  Hence, 
while  one  can  often  with  confidence  say,  in  the  case  of  mitral  regurgi- 
tation, that  the  cardiac  aftection  began  years  before,  when  tlie  patient 
had  acute  rheumatism,  one  is  commonly  obliged  to  refer  the  com- 
mencement of  aortic  disease  to  the  date  when  the  patient  first  began 
to  suffer  from  defiiute  symptoms  of  heart-disease.  Now  it  is  certain 
that   aortic  disease  sometimes  exists  for  a  long  time   without  any 

Igymjitoms  at  all:  but  whether  this  is  the  rule  or  the  exception  we 
bve  no  means  of  knowing. 
■  There  is,  however,  one  particular  mode  of  death  which  appears 
kyond  doubt  to  occur  in  regurgitant  aortic  disease  far  more  frequently 
Bau  in  any  other  affection  of  the  cardiac  valves :  and  it  is  one  which 
WOT  many  ] 'ersons  has  especial  terrors, — namely,  that  in  which  the  fatal 
termination  is  sudden.     It  is  a  curious  circumstance  that  the  contraiy 
is  slated  by  Corrigan.in  the  interesting  paper  which  is  almost  the  first 
that  was  written  on  this  subject    In  permanent  patency  of  the  mouth 
of  the  aorta,  he  says,  "  the  fatal  resull  uiiccer  sudden."   '*  Under  projjer 
restrictions  the  patient  is  not  only  able  to  lead  an  active  life  for  years, 
t  is  acttially  benefited  by  doing  so."     All  recent  \vrit.cr3,  however,, 
giiize  the  tendency  to  the  occurrence  of  sudden  death  in  the  disease 
question.     Thus  Dr.  Walshe  says:^  ''Taken  as  a  group,  valvular 
pediments  cannot  fairly  be   cited   as   fmquont  causes  of  sudden 
h :  but  there  is  one  among  the  number,  of  which  the  tendency  to 
11  instantaneously  is  so  strong  that  the  fact  must  alwaj'sbe  borne  ia 
uiiud  in  estimating  its  prognosis,  and  that  is  aortic  regurgitation.  .  .  , 
~  e    manner   of    death    is    clearly    syncopal :    but    the   immediate 
eehanism,  whether  mechanical  or  dynamic,  is  difficult  enough  of 
imprehension.     I  have  known  death  take  place  during  the  act  of 
king,  of  eating,  of  speaking, — while  the  patient  was  emotionally 
cited,  and.  ptr  contra,  at  a  moment  when  he  was^  perfectly  calm." 
rther  on,  Dr.  Walshe  appears  to  imjdy  that  the  liability  to  sudden 
death  is  greater  when  the  heart  itself  is  perfectly  healthy  than  when 
presents  dilatation  and  hypertrophy  of  the  left  ventricle  or  other 
orbid  cliange.s.     But  in  this  he  differs  from  Dr.  Peacock,  who  says*^ 
at  "in  cases  inwliich  the  nenrt  is  most  remarkably  enlarged,  snddeii 
th  is  yet  of  common  occunence,"  and  who  cites  two  instauccs  of  the 
nd,  in  which  the  hearts  weighed  40  oz.  and  46  oz.  respectively. 

^  op.  cit,  p.  990.  *  Croonian  I.«cture3,  p.  108. 
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\Yith  regard  to  tlie  prngnosia  of  the  diseases  of  the  valves  believed    i 
to  oric;inat<*  in  injury,  nil  that  can  lie  said  is  lluit  in  recorded  cnsos  ih^H 
duration  of   life   has   been  very  variable.     Dr.  Peacock  stales  tbu^ 
thti  jjeriod  of  tleatli  in  the  different  cases  of  injury  to  the  aortic  valves 
colleetc'd  by  him  was  "  twenty-one  days,  three  months  and  A  half. 
thirteen  nmttlhs,  two  years,  twenty-seven  months,  and  three  yents  anil 
a  ]i!i!l':  and  two  ])errions  were  still  surviving  after  tive  months  and 
five  years  iiad  elapsed"  in  their  respective  cases.     "la  the  cases  of 
niptniu  of  the  uiitrul  valvL?,  the  patients  lived  nine  days,  and  twenty 
months :  and  two  stii!  survived  eigliCecn  months,  and  two  years.  aft«r 
the  occurrenee  of  the  accidtnit." 


Treatment. — The  prophylaxis  of  acute  affections  of  the  cardt 
valves  bcilongs  to   the  treutnjcnt  of  those   diseases    in    which   such 
affections  i\re  most  apt  to  arise;   and  if  endocarditis  can  really  be 
prevented  by  medicine,  this  is.  in  fact,  the  most  important  part  of  the 
treatment  of  the  diseases  in  question.     But  at  present  I  do  not  kno 
that  one  can  really  say  any  more  about  it  than  that  rest  shonKl 
sti'ictly  enforced,  and  that  the  chest  should  p4>rhap3  be  protected 
cold  by  a  layer  of  cotton-wool. 

Scarcely  less  important  is  the  prevention  of  tlie  developroeiit 
chronic   disease  in  valves  that  have   once  been  damagetl  by  act) 
inlliiinmation.     I  have  already  adduced  facts  which  tend  to  prove  tli 
entlocnrditis  not  rarely  subsides  without  leaving  any  injuriuus  cffi 
behind  it ;  in  particular,  that  a  large  proportion  of  the  cases  of  rlwO?, 
niatic  inMamniation  of  the  aortic  valves  in  women  nmst  terminatl 
in  the  restoration  of  the  normal  st4'uct«re  of  the  valves.     Tlie  conKi 
parative  inuiuiiiiLy  of  the  female  sex  from  the  moi-e  renmte  cliao; 
M'luch  so  frequeutl}'  arise  \u  the  male  sex  can  only  be  ascribed  to 
fact  that  women  leail  less  active  lives  than  men,andaiv  not  coinpelli 
Uv  (MuUire  fiiK'h  contiimons  exertion,  or  to  make  such  violent  muscultf 
elforta.     Tlie  plain  inference  i?,  thnt  in  either  sex  the  way  to  preveni, 
chronic  disease  of  the  valves,  after  endocarditis  in  rheumatism 
chorea,  is  to  keep  the  patient  for  many  montlis — or  even  some  ycaii 
—  as  ])erfectly  as  possible  at  rest;  to  insist  on  abstention  from  vioIcdI, 
exercise,  athletic  sports  and  ^an»e.s  of  all  kinds;  lo  direct  the  clioii* 
of  a  light,  sedentary  cmployinent>  and  to  urge  the  avoidance  of 
emotioiial   exuilenvent.      General  liygionic  conditions  should  at  tbff] 
Bunje  time  be  caretully  attended  to.     I  think,  too,  that  it  may  hcit-j 
after  be  shown  that  medicines  are  usirful.     I  have  pointed  out  liotfj 
the  anatomical  charactei-s  of  chronic  disease  of  the  valves  ditler  fivi»! 
those  of  acute  eudocarditis;  that  the  vegefMions  disappear,  but  that 
edi:es  of  tlie  valves  become  thickened  and  fu.sed  together.    Surely  il 
possible  that  iodide  of  potassium,  mercuiy,  or  arsenic,  may  he  ubie  t( 
arrest  or  ]>rcvent  these  changes,  as  much  as  those  which  U-loug  U 
certain  skiu  diseases,  or  the  chronic  intlamniatious  of  part-s  aoceifiiU 
to  the  sight  or  touch  of  the  surgeon. 

Similar  principles   must  be  applied  in  the  endeavour  to  prercot 
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tlioae  forms  of  valvular  disea.se  wliich  arc  from  the  first  of  gradual 
ori^^n.       A  very  larj:je  proportion  of   the  cases  of  aortie  re<»iii^itant 
dim^ase  that  oceur  so  commonly  in  labouring  men  past  middle  life, 
are  due  to  the  fact  that  these  men  have  gone  on  with  work  involvin^^ 
fitmining  efforta,  whicli  can  with  safety  be  made  only  by  younger  indi- 
viiluals,  whose  tissues  are  still  elastic  and  supple.     Dr.  Peacock  and 
Dr.  Allbutt  have  indeed  shown  that  such  diseases  of  the  cardiac  valves 
fre<[ueDtly  occur  at  an  earlier  period  of  life  than  has  ^renerally  been 
supposed  ;  but  even  then  they  are  perhaps  favoured  V»y  some  particular 
diathetic  condition,  or  by  habitual  excessive  indulgence  in  alcoholic 
drinks,  which  promotes  degenerative  changes  in  the  tissues.     It  may 
hereafter  be  possible  for  the  physician  to  select  certain  individuals 
as  especially  liable  to  suffer  from  the  harder  kinds  of  labour,  and  to 
recomuicnd  for  them  less  arduous  employments.     Among  the  higher 
classes,  again,  chronic  disease   of  the   cardiac  valves  appeara  very 
frequently  to  be  due  to  men  forgetting  that  they  are  advancing  in 
years,  and  to  their  continuing  to  take  violent  exercise  long  after  they 
have  ceased  to  be  fit  for  it.     This  is  especially  apt  to  occur  in  pro- 
fessional men,  whose  habits  are  generally  sedentary,  and  who,  during 
an  occasional  holiday,  often  run  great  risks.     The  physician  should 
always  be  on  the  look-out  for  the  earliest  simis  of  tissue- dej^eueration 
in  such  persons,  and  should  be  ready  to  warn  them  of  the  necessity 
that  they  should  avoid  too  great  exertions   or  straining  efforts.     It 
is  no  longer  believed  that  the  signs  in  question  are  an  early  arcus 
senilis,  and  the  fact  that  t!ie  hair  lias  turned  prematurely  grey ;  and  I 
am    myself  inclined   to   doubt   whether  tortuosity  of   the   temporal 
aiteries,  or  an  apparent  rigidity  of  the  radial  arteries  to  the  touch,  is 
to  be  much  relied  on,  as  indicative  of  degeneration  of  those  vessels ; 
Imtv  taken  with  other  points,  they  are  probably  of  value  ;   and  it 
iMjiim  that  the  sphygmograpli  may  here  lend  very  valuable  assistance. 
Even  when  valvular  disease  is  fairly  established,  the  prophylactic 
measures  already  referred  to  by  no   means  cease  to  be  applicable. 
Probably  such  disease  is  almost  always  profirrssive ;  and  it  is,  more- 
rer,  liable  to  become  complicated  at  any  period  of  its  course  by  the 
ipervention  of  acute  endocarditis. 

But  the  treatment  of  diseases  of  the  cardiac  valves,  pro|»erly  so- 
iled, reiiuces  itself  to  the  treatment  of  their  eflects.  To  these  wo 
tnst  therefore^refer  in  brief  detail. 
1.  Very  little,  and  perhaps  nothing,  is  known  of  any  effectual 
treatment  for  the  contamination  of  the  blood  wilh  morbid  materials, 
rhich  is  so  apt  to  occur  in  the  n;ore  acute  forms  of  valvular  disease, 
fcr  the  occurrence  of  embolism  in  the  larger  vessels.  Quinine 
Would  seem  to  be  indicated  in  the  former  condition,  and  may  perhaps 
of  some  service ;  but  Lancereaux  observes  that  its  failure  has  often 
demonstrated  in  cases  that  had  been  mistaken  for  ague,  and  had 
lereforo  been  treated  with  this  drug.  The  mineiul  acids  are  recom- 
uiended  by  Friedreich.  I  am  not  aware  that  ai»y  evidence  is  to  be 
obtaine<l  as  to  the  use  of  the  sulphites  or  hyposulphites,  as  rccommendtMl 
f OL.  IV.  Y   \ 
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by  Polli  in  septic  conditions,  "but  I  should  conceive  that  there  is*  al 
any  rate,  more  chance  tl»at  they  might  he  useful  in  the  cases  muirt 
consideration  than  in  the  specific  fevers  a*,'ainsL  which  they  hvn 
chiefly  been  employed.  Cases  in  which  "  typhoid  "  symptom 3  occur, 
with  hn^nion-hages  into  tlie  skin  and  mucous  luombz-.mes.  Aa,  aft 
probably  of  necessity  latal ;  and  it  is  almost  useless  to  administer  the 
ammonia,  ether,  and  musk,  which  are  generally  recomni ended.  auJ 
wliich  at  once  suggest  themselves  to  the  mind  as  the  drugs  that  OS 
he  most  a]>propriately  givou 

AVhon  there  is  evidence  of  the  occurrence  of  embolism  in  ta? 
particular  artery,  it  is  possible  that  the  administration  of  aimuomarai 
suggested  hy  Dr.  Kichardaon,^  may  favour  the  solution  of  the  co- 
agulnni — if  indeed  lie  is  right  in  attributing  succesa  to  tliis  (reaioiBBt 
in  cases  of  fibrinous  deposition  ^vithin  the  heart.  The  plm  which  bt 
recommends  is  the  administration  of  ten-minim  doses  of  the  Iwjw 
amTiioniai  in  iced  water,  every  hour^  with  three  to  live-groin  doses  of 
the  iodid«  of  potassium  every  ulteruate  hour. 

2.  The  changes  which  diseases  of  the  cardiac  valves  induce  ia  tk  , 
circulation  of  the  blood,  and  in  the  several  cliambers  of  the  heart,  ut 
capable  of  heiug  modified  in  a  very  remarkable  degroo  hy  vari( 
mudiciaea  and  modes  of  treatment;  and  to  these  we  must  nowti 
our  attention,  following  as  far  as  possible  the  same  onler  wliich 
adopted  in  the  accomit  of  these  changes  given  in  piiges  bo  to  69. 

In  cases  of  aortic  regm^gitation,  so  long  as  the  state  of  the  vontrit 
ia  such  as  perfectly  to  compensate  for  the  valvular  defect,  mei 
treatment  is  scarcely  applicable.     Patients  admitted  iatu  an 
sometimes  lose  all  their  synjptoms  as  a  consequence  of  the  rest 
they  obtain,  and  which  is  so  essential  to  them.     The  avoidance  of 
violuut  or  struiuing  cllbrts  shoufd  in  fact  bo  insisted  on  in  this, 
more  than  in  other  forms  of  ciirdiuc  disease,  on  ac4:ount  of  the 
tendency  to  sudden  death,  which  must  always  be  borne  in  mini 

Por  the  less  severe  effects  of  aortic  regurgitant  disease,  the  slight 
degree  of  malaise  and  ili.scomfort  caused  by  it,  senega  is  the  conn 
remedy.     It  is  difficult  to  say  how  this  drug  acts ;  and  ;i9 
is  generally  given  with  it,  this  has  been  supposed  to  be  the 
efficient  remedy.     I  have,  however*,  repeatedly  prescribed  it  aloae7 
patients  have  sometimes  declared  that  it  has  given   them  dii 
relief.     I  am  therefore  disposed  to  believe  that  it  is  of  value, 
more  so,  as  the  late  Dr.  liailow  (a  physician  of  much  ex]^ 
such  matters)  used  to  teach  that  in  many  cases  only  moderate  J( 
could  be  borne.     The  dose  usually  given  is  half  an  ounce  to  an 
of  the  infusion,  with  or  without  half  a  drachm  or  a  drachm  of  the 
tincture,  and  perhaps  the  samo  quantity  of  tlie  aromatic  spirits 
ammonia,  or  Bve  gi-ains  of  carbonate  of  ammonia. 

When  compensation  fails  in  aortic   regurgitant  disea^,  we  hii 
seen  that  effects  are  developed  M-hich  are  identical  with  thoM 


*  JIc'L  Pr«s  Rn<l  Circular.  Nov,  20,  ls7i 
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;ur  in   mitral  disease.    They  require  the  same   treatment,  which 
I  shall  describe  in  the  next  paragraph. 

tin  the  treatment  of  a  case  of"  mitral  disease," — using  that  term  for 
B  monxeut  in  its  widest  sense, — the  i>rimary  point  is  tlie  due  regii- 
aon  of  the  contractions  of  the  left  ventricle,  for  M-hich  we  have  in 
fifalis  a  remedy  of  wonderful  power.  "Within  the  last  few  years 
a  great  change  has  taken  place  in  our  views  as  to  the  action  of  this 
herb,  and  our  knowledge  is  very  much  niore  accurate  than  it 
formerly  was.  The  older  opinion  was  that  it  enfeebled  the  {(ower  of 
the  heart,*  and  thci-efore  that  dangerous  effects  might  in  certain  cases 
follow  its  administration,  from  its  tendency  to  cause  fatal  syncope. 
It  is  true  that  Dr.  Withering  in  the  last  century  stated  it  to  be  most 
•seful  in  those  cases  of  dropsy  in  which  the  pulse  was  feeble  or  iut(;r- 
mitting,  declaiming  also  that  it  seldom  succeeded  in  men  with  a  tight 
and  cordy  pulse.  But  its  good  effects  in  such  cases  were  attributed 
to  its  diuretic  action,  not  to  it.s  having  any  power  of  strengthening 
a  feeble  heart. 

Within  the  last  few  years,  however,  it  has  been  demonstrated  that 
the  action  of  digitalis  on  the  heart  is  in  fact  that  of  a  tonic.     The 
ifs  of  this  are  varied.     In  cold-blooded  animals,  in  which  the 
liac  pulsations  can  be  watched  after  exposure  of  the  organ,  tligitalis 
ises  spasm  of  the  left  ventricle,  beginning  at  isolated  points  in  its 
11,  and  tinally  affecting  ita  whole  substance,  so  that  its  beats  cease, 
it  remains  rigidly  contracted  and  white.     In  conjunction  with 
Stevenson,  I  some  years  ago  performed  a  number  of  experiments 
frogs,  in    which    this    iiisult    was   uniformly  observed.-      In    the 
[her  animals  it  is  less  easy  to  study  directly  the  action  of  digitalis 
the   heart,    but   according  to  Fothergill,^  Handfield   Jones   and 
ler  have  noticed  similar  effects  as  regards  the  state  of  the  heart 
T  death  in  mammals. 
■The  present  doctrine  with  regard    to    digitalis,  then,  is   that   it 
|theus  the  heart's  contractions.     It  is  true  that  when  very  large 
are  given,  the  pulse  may  become  weak,  frequent,  and  intermit- 
but  this  is  supposed  to  be  due  to  the  fact  that  the  ventricle 
a  stale  of  spasm,  and  therefore  that  its  beats  arc  imperfect,  and 
iw  but  a  small  quantity  of  blood  into  the  arteries. 
tits  the  cases  of  heart  disease  in  which  digitalis  is  most  useful 
tboBC  in  which  the  organ  l)eats  feebly  and  irregularly,  in  which  a 
idition  of  "  asystolie  "  exists,  and  in  which  the  pulse  presents  the 
lygmographic  characters  indicated  at  p.  63.      In  such  oases  the 
ion  of  the  remedy  is  to  diminish  the  frequency  of  the  cardiac 

Ltions,  to  make  them  regular,  and  to  increase  their  force. 
Among  affections  of  the  cardiac  valves,  "  mitral  i\>gurgitant  disease  " 
that  one  which  most  commonly  presents  the  indicatiims  for  the 
linistnition  of  digitalis;  and  in  a  large  proportion  of  cases  of  this 

'  Pcreira's  Jfat.  Mfd.,  4lh  eJ.,  185J,  vol.  Li.,  p.  53«. 
>  Proc.  of  the  Koy.  Soc,  1665  ;  Guy'a  Hosp.  Ken.,  1800. 
*  '*  DigitiiUs :  ita'tnode  of  aotion  and  iU  uae,"  137U 
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kinfl.  great  relief  is  afforded  by  the  remedy;  the  symptoms  may  fo 
a  time  be  entirely  removed,  anil  tlie  patient  restored  to  a  state 
apparent  health.  On  the  other  hand,  it  is  often  useless  and  perhip* 
injurious  in  cases  of  mitral  stenosis ;  for  the  left  ventricle  in  tl« 
earlier  stages  of  this  alfectiou  generally  contracts  regularly  and  vi; 
due  force,  as  is  apparent  from  the  normal  character  of  the  pvdse. 
a  later  period  in  the  course  of  mitral  stenosis,  digitalis  is  often  vei 
useful;  but  the  physical  characters  of  the  disease  are  then  less  dis- 
tinctive; it  is  often  diflicult  or  even  impossible  to  determine  its 
exact  nature.  Af^ain,  in  aortic  reguri'itation,  when  the  hy]>ertroph 
ventricle  is  carryiuLj  on  the  circulation  vigorously,  digitalis  of 
aggi'avates  all  the  symptnnis;  and  if  the  patient  sliould  die  suddenly, 
it  is  liable  to  the  charge  of  having  caused  the  fatal  result,  a  churp) 
which  cannot  be  refuted,  anil  is  probably  often  justly  made  a^i^aiMt 
the  di'ug.  But  Dr.  Ringer  has  shown  that  the  existence  of  aortic 
disease  does  not  contra-iudicate  the  use  of  digitalis,  if  the  aymptoiM 
suggest  its  administration.  When  there  is  dilatation  of  the  ht*»rt 
(rather  than  liypierlrophy),  and  the  pulse  is  feeble,  fi-equent,  flutti;ring, 
and  (above  all)  irregular,  it  may  be  given  with  a  fair  expectation  that 
it  will  afford  relief 

The  dose  of  digitalis  is  a  matter  of  some  importance ;  a  drachm 
of  the  infusion  is  enough  to  begin  with,  or  five  or  ten  ndnims  of  tii«! 
tincture.  According  to  Dr.  lothergill,  the  injurious  effects  of  diphiiu 
in  aortic  diseiLse,  with  hyivcrtrophy  of  the  left  ventricle,  may  be 
avoided  by  employing  very  minute  doses,  which  will  in  such  cases  do 
as  much  good  as  is  produced  under  ordinary  circunastances  by  lajw 
quantities  of  the  remedy. 

It  is  doubtful  whether  any  other  remedies  are  capable  of  exertiug 
the  sanie  action  as  digitalis  on  the  diseased  human  heart.     Dr.  Stevcft- 
sou  and  I  found  that  squill  and  two  -tpecies  of  helleborns  (U.  viriHi 
and  niffcr)  produced  the  same  peculiar  effects  in   the  heahhy  frog. 
Vcratrum  viride  is  often  supposed  to  resemble  digitalis  in  this  respectjl 
and  in  America  it  has  been  largely  used  to  diminish  the  frequency] 
of  the  heart's  beats.     But  in  frogs  its  action  is  the  very  opposilaor 
that  of  digitalis  ;  it  rather  resembles  aconite,  paralyzing  the  hcMti] 
which,  when  it  stops,  is  dilated  and  of  a  deep  purple  colour. 

The  treatment  for  tlie  backward  effects  of  diseases  of  the  valvei  »> 
the  heart  must  of  course  aim  at  reducing  the  increased  tension  in  tb« 
pulmonary  and   venous  systemic  vessids,  upon  which  thesa  effcctt. 
depend.     And  there  are  two  principal  ways  in  which  this  can  be 
Tlie  first  is  the  rL-moval  of  a  portion  of  the  venous  blood  by  vene«C*i 
tion,  leeches,  or  cupping.     Now,  if  we  take  into  consideration  lh*j 
that  blood  is  forceii  into  the  veins  from  the  capillaries  in  a  conlinuoul 
stream,  we  shall  not  at  first  suppose  that  much  benefit  is  likely  W*] 
accrue  from  the  abstraction  of  a  few  ounces  of  bloo^l  fi*om  one  part 
the  venous  system.     It  seems  like  taking  a  cupful  of  water  from 
pail  that  is  running  over  with  the  supply  from  a  spring.     VVe  caimt 
help  imagining  that  the   veins  will   almost    instantly  bocome  aguill 
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BlBtended.     T?ut   there   is   abiinJant   eviileiice    to    show  that  sncli  a 
Hjappoeitiou  is  erroneous.     Thus  the  hoemoptysia  "which  accoiupaniea 
Bulinonar)'  apoplexy  often  relieves  the  patient's  breathin;^  for  several 
Bays  or  even  weeks  ;  and  nausea  and  vomiting,  due  to  congestion  of 
ihe  stomach,  are  fi*equently  removed  fur  a  considerable   time  hy  an 
atltack  of  hainiateniesis.     It  is  clear  that  the   relations,  as  refjarda 
tension,  of  the  different  parts  of  the  ciaculating  system  can  be  much 
more  steadily  maintained  tlmu  one  woidd  at  fn-^t  sight  liave  imagined. 
Equally  decided  are  the.  ther!ip(nitical  proofs  of  the  same  fact.  The  with- 
drawal of  a  small  quantity  of  venous  blood  is  often  attended  with  the 
most  beneficial  results  in  cases  of  heart  disease.     Perliapa  the  moat 
striking  example  thnt  T  can  cite  is  one,  recorded  by  l)r  Dickinson,'  of 
a  man  wlio  had  rujjtiULMl  alnrnt^t  all  the  chorda*  of" the  posterior  flap  of 
the  mitral  valve.     "This  patient  was  frequently  relieved  tem]Mjrarily 
by  the  abstraction  of  blood.     He  was  freijuently  cupped,  always  with 
apparent  relief  of  the  dyspncea  and  distress.     Towanls  the  close  of  his 
^uSerin^,  when,  tliough  there  was  much  cvardiiie  action,  the  juilse  was 
jpearly  imi>erceptible,  and  tlie  patient  was  approaching  a  condition  of 
collapse,  with  much  dyspnoea  and  blueness  of  the  face,  eipht  ounces 
of  blood  were  taken  by  venesection,  with  immediate  and  decided  relief, 
the  pulse  recovering  itself  as  the  blond  flow4?d,  while  tlic  distress  of 
the  patient  was  much  lessened.     Tlie  improvement,  however,  was  only 
temporary.    The  patient  died  the  following  night." 

The  extreme  gra\Hty  of  the  lesion  in  this  case  seems  to  render  it 
worthy  of  being  quoted.  If  the  removal  of  blood  could  give  relief 
when  one-half  of  the  mitral  valvo  "had  lost  all  valvular  action,  and 
swung  uselessly  from  its  base,"  there  is  hardly  any  case  in  which  one 
Deed  de-spair  of  its  doing  good.  In  the  ordinary  forms  of  vah'ular 
disease  it  is  often  useful,  and  the  relief  atfurded  by  it  is  sometimes 
maintained  for  several  days,  or  even  weeks,  so  as  to  allow  time  for  the 
operation  of  other  remedies.  The  application  of  leeches  to  the  epigas- 
trium relieves  the  sickness  and  nausea  due  to  congestion  of  the  stomach ; 
piuliuijly  they  would  be  still  more  useful  if  applied  near  the  anus. 

TitL'  other  metliod  of  relieving  the  engorged  pulmonary  and  venous 
_^  smic  circulation  is  by  removing,  not  blood  itself,  but  ita  watery 
']»rt  alone  ;  in  other  words,  hy  giving  purgatives  and  diuretics.  Among 
the  former  remedies,  the  hydnigogues  are  of  course  to  be  preferred  ; 
jalap,  or  even  elaterium,  scammony,  salines,  Lc  As  regards  diuretics, 
it  has  already  been  obser\*ed  that  one  of  the  principal  indications  of 
the  favourable  action  of  digitalis  is  its  increasing  the  How  of  urine, 
•omctimes  to  an  enormous  extent  Whatever  view  may  be  taken  of 
the  theory  of  its  action,  there  is  no  doubt  about  the  fact.  Other  reme- 
dies whicli  are  supposed  to  act  as  diuretics  in  the  diseases  under  con* 
sideration  are  squill,  junii^er,  bnxjm,  and  cream  of  tartar.  Copaiba  is 
sometimes  very  useful.  I  have  note's  of  one  case  of  niltnd  disease 
which  hud  previously  resisted  various  kinds  of  treatment,  and  in  which 
Bacites  and  anasarca  rapidly  vanished  under  tlie  a<lniiuistratiou  of  a 
"  Path.  TraniL  xx.  p.  151, 
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simple  copaiba  mixture.  I  slmll  never  forget  the  grnttlicaUon  of  the 
patient  as  tbo  loopsof  string  that  held  his  trousers  together  soon  became 
unnecessary,  and  tlie  buttons  themselves  had  to  be  moved  again  aad 
again,  in  adaptation  to  the  rajiidlj'-decreasing  girth  of  his  l>elly.  l»t 
Wilks  has  n^ceutly  found  the  resin  of  copaiba  no  less  efTectnaJ,  as  it 
is  certaiidy  more  pleasant. 

3.  The  third  group  of  effects  of  disease  of  the  cardiac  valvei 
— the  symptoms  subjectively  experienced  by  the  patient — are  f»- 
c^uently  capable  of  great  relief  by  medical  treatment,  but  too  often 
resist  all  the  physician's  efforts,  and  make  the  termination  of  a 
of  this  kind  almost  more  distressing  and  painful  than  that  of 
other  disease. 

Tlie  obvious  remcdica  for  dyspncpa,  palpitation,  and  the  sense 
pi*esaure  and  weight  in  the  epigastrium,  are  the  ethers  and  ammo: 
especially  when  combined  with  digitalis,  if  the  nattire  of  the  dise; 
shoiild  be  such  as  to  indicate  its  employment.     The  application  of 
large  belladonna  plaistcr  to  the  cardiac  region  often  gives  cousid 
relief  to  local  pain  and  to  palpitatiou. 

Hyoscyamus  is  commonly  given  as  an  anodyne  in  these  casee ;  t  ut 
I  have  not  seen  it  do  very  much  good.  Opium  is  generally  said  i--  W 
inadmissible,  or  to  be  used  only  with  great  caution.  On  the  other 
hand,  it  would  ajjpear  that  the  subcutaneous  injection  of  morpha 
may  be  employed  with  safety,  and  with  the  most  marked  results.  lU 
use  has  been  especially  advocated  by  Dr.  Allbutt.'  He  use5  the  hyd 
chlorate,  in  doses  of  one-tenth  to  one-third  of  a  grain.  It  is  especial! 
useful,  he  says,  in  oases  of  mitral  regurgitation,  "  when  the  liend 
full  of  venous  bloody  and  distress  and  stuiK)r  seem  striving  logpthet 
An  injection  of  morphia  three  or  four  times  a  week,  by  tranquilliaag 
the  heart,  and  allowing  the  circulation  to  recover  its  freedom,  seta  fm 

also  the  organs  that  are  oppressed Directly  and  immediatdj 

the  injection  seems  to  affect  the  chest  almost  alone.  Tlie  face  gene- 
i-ally  becomes  less  turgid,  and  its  expression  calmer.  The  heart  be- 
comes  tranquil  and  rhythmical The  insufferable  pnecordiil 

distress  ceases The  quick,  shallow,  anxious,  cardiac  d3*spno» 

gives  way  to  a  deeper,  slower,  and  easier  movement Tlie  i«- 

tient,  who  has  been  tossing  in  misery,  feels  the  first  tranquil  sloflp 
he  has  enjoyed  for  weeks." 

The  attficks  of  angina-like  pain,  which  form  so  important  a  part  of 
the  symptoms  in  many  case.s  of  aortic  regurgitation,  ivquire  esseutiallv 
the  ti-eutment  of  neuralgias.  I  have  more  than  once  found  the  regu- 
lar administration  of  arsenic  able  to  prevent  their  recurrence.  TV 
paroxysms  themselves  are  often  arrested  by  the  inhalation  of  Ifli 
drops  of  nitrite  of  amyl,  or  of  a  few  wliiffs  of  chloroform  ;  or  again  by 
the  subcutaneous  injection  of  morphia.  In  one  case  that  I  saw— in 
which  all  these  were  used  in  succession — tliO  patient  preferred  the 
morphia,  as  giving  him  the  highest  amount  of  relief. 
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ATROPHY  OF  THE  HEART. 

By  W.  R  Gowers,  M.D. 

Synoxym. — Phthisis  of  the  Heart  (old  writers). 

Definition. — Diminution  in  the  size  and  weight  of  the  heart, 
consequent  on  diminution  in  the  amount  of  muscular  tissue  contained 
in  its  walls.  Of  these  characters  the  diminution  in  weight  is  the  most 
important.  An  atrophied  heart,  according  to  the  common  use  of  the 
term,  is  one  the  weight  of  which  is  less  than  the  average  weight  for  a 
person  of  the  same  stature.  It  is  said  that,  iu  very  rare  instances,  a 
heart,  the  total  muscular  tissue  of  which  is  lessened,  and  the  weight 
below  the  normal,  may  be  larger  than  natural,  owing  to  the  dilatation  of 
its  cavities.  The  occurrence  of  such  instances  is,  by  some  authorities, 
denied.  If  they  occur,  dilatation  is  their  conspicuous  feature,  and 
they  come  more  accurately  under  that  head.  Diminished  bulk 
remains  a  character  of  those  forms  of  atrophy  which  may  most  con- 
veniently be  considered  under  this  designation.  On  the  other  hand, 
the  muscular  tissue  of  the  heart  may  be  lessened  in  quantity,  may 
have  undergone  atrophy,  when  there  is  increase  of  other  elements 
in  the  cardiac  wall.  In  such  cases  the  weight  of  the  heart  is,  as  a 
rule,  not  diminished,  and  these  instances  are  considered  under  the 
head  of  the  special  degenerations.  Only  those  rare  examples  will 
be  here  alluded  to  in  which  the  weight  of  a  heart  so  changed  is  less 
than  normal. 

History. — The  important  functions  always  attributed  to  the  heart 
Tendered  its  atrophy  a  more  anomalous  condition,  in  the  eyes  of  the 
earlier  observers,  than  its  enlargement.  Accordingly  we  find  that  this 
condition  early  attracted  attention.  Pliny  states  that  the  kings  of  Egypt 
noted  its  occurrence.  Biolanus  alluded  to  it,  and  ascribed  it  to  defi- 
ciency of  the  pericardial  fluid.  A  well-marked  case  was  recorded  by 
Sonmain  at  the  beginning  of  the  last  century.^  Senac,  in  1749, 
described  it  carefully  in  his  treatise  on  the  heart,*  which  probably 

^  Belation  de  TonTertore  d'une  femme  presqne  sans  cwiir.    Paris,  1728. 
*  Traite  dela  Structure  du  Coeur,  de  son  action  et  de  ses  mala'Ues.    Paris,  1749,  torn. 
il,  p.  S93. 
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remains  the  longest  monograph  yet  written  on  cardiac  anatomy  ftod^ 
pathology.     Allan  Burns,  in  1809,  described  some  very  characlerist 
examples.*   It  is  not  mentioned  by  Corvisart.,  who  WT^te  nearly  at 
same  time.     MtTat,  in   1813*  alluded  to  several  instances  which 
had  seen,  and  Bertin,  in  1824,  gave  a  full  account  of  it,  while  by 
editor,  Bouillnud,^  vnrieties  were  subsequently  discriioinated,  whi< 
have  since  been  recognised  by  most  writers  on  the  subjects 

Vakieties. — Forms    of  cardiac    atrophy   have  been  distingnisli 
con*esponding  to  the  varieties  of  cardiac  hypertrophy.    Thiis»  reducti( 
in  the  weight  of  the  heart  due  to  mere  attenuation  of  the  walls,  th* 
cavities  remaining  of  normal  size,  was  termed  by  Bouillaud,  simfk 
alrophi/. 

Rt;duction  in  size  of  the  heart,  with  diminution  in  the  size  of  iti 
cavitias,  so  that  they  still  bear  the  normal  proportion  to  the  heart, 
is  the  concetUric  atrophy  of  Bouillaud  and  Walshe/  the  simple  atrojA^ 
of  Hayden.^ 

Attenuation  of  the  cardiac  walls  and  diminished  weight  of  the 
heart,  with  increase  in  the  size  of  the  cavities,  is  the  tceentric  atrophf 
of  Bouillaud,  Forster,  ^^''al3he,  and  Gthera.  These  cases,  as  just  stalei 
come  more  i»ropea*ly  under  the  head  of  dilatation,  Hayden  applif-s  iht 
term  " eccentric  atrophy  "  to  a  condition  of  heart,  examples  uf  whub 
must  be  very  rare,  in  which  the  walls  are  attenuated,  the  whole 
heart  smaller^  but  the  cavities  larger  than  normal.  As  ''conc^'iitrr' 
atrophy"  he  classes  hearts  which  are  smaller  than  normal,  hav' 
walls  relatively  thickened,  and  the  cavities  i*educed  in  capacity.  Tbis 
variety  was  desciibed  by  Mc'mt  in  1813.  It  may  be  doubted 
whether  either  of  these  two  varieties  has  any  real  existence ;  tliey 
jirobabjy  ropi^esent  only  states  of  contraction  or  relaxation  ia 
atrophied  hearts.  Chomel  distinguished  two  varieties  according  to 
tiie  cause  of  the  atrophy — tlie  congetiital  and  accidental.^ 

Causes. — Small ness  of  heart  may  be  a  congenital  or  an  acquirrf 
condition. 

A.  Gtmffemtal  atrophy  is  usually  well  marked.  The  heart  of 
adult  otherwise  free  from  disease  may  not  exceed  that  of  a  child  W 
or  seven  years  old,  as  in  an  example  mentioned  by  Allan  Burai' 
The  immediate  causes  of  tliis  condition  are  unknown,  llcreditwf 
infiupiiGG  has  not,  hitherto,  b^^en  traced.  It  ia  said  to  be  more  commoo 
in  women  than  m  men.  Tlie  subjects  of  it  may  \ye  in  other  reflpeeU 
well  formed,  but  sometimes  it  has  appeared  to  be  part  of  a  mow 
general  arrest  of  development,  shown  by  a  childish  aspect  Mid 
defective   development   of    the   sexual  organs.     Parrot^  doubts  the 

>  Allan  Burns,  Obseirations  on  Disooaes  of  the  Hout.  Edinbuisfa,  1809»  p.  110. 

•  I>ictionnttire  dea  Stiencen  Ihletlicalea,  Art.  Coiur. 

'  Traits  cliniquc  den  MaUdi<>«  da  Coeur.     2iimfl.  Mition.     Fftria,  1841. 

*  Diaeaaes  of  the  Heftit  and  Great  YBssels      Fourth  ediliun.     Londou^  1873,  Jt  Zr& 

•  Piflea^s  of  Heart  and  Aortt,  1875,  p.  68fi, 

*  PitTtjonnnire  vn  30  volumes. 

'  DictiuniMirr  Kucyclojitditiue  des  Scieucea  U^icales,  1876,  art  Cueur. 
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mj^enital  nature  of  these  cases,  and  believes  tliem  to  be  due  to  a 
imultaneous  arrest  of  the  growth  of  the  heart  and  of  the  sexual 
iTgans,  occurring  at  puberty. 

B.  Acquired  atrophy  may  be  the  result  of  general  or  local  causes. 
'he  chief  tjcru^ral  causes  are  chronic  ^mtsiiiuj  diseases,  in  which  the 
leart  frequently  underj^oes  diminution  in  size.  This  may  occur  in 
incer,  phthisis,  syphilis,  chronic  suppuration,  diabetes.  According  to 
le  statistics  of  Quain/  the  heart  is  small  ,in  about  half  the  coses 
phthisis,  and  the  diminution  in  size  is  rather  more  frequent  in 
women  than  in  men.  Out  of  171  cases,  it  was  small  in  53  per  cent, 
of  the  males,  in  67  per  cent,  of  the  females.  There  ia  no  evidence  of 
any  special  influence  exercised  by  these  diseases  on  the  heart.  The 
organ  apparently  wastes  in  common  with  the  rest  of  the  body,  in 
consequence  of  the  defective  nutrition. 

The  local  causes  are  auch  as  influence  directly  the  nutrition 
of  the  heart.  NarrouAng  of  thr  coro)iary  arterUs  is  said  to  be  an 
occasional  cause.  Tlie  influence  of  this  condition  is  to  be  more 
distinctly  traced  in  the  ]iro<Iuction  of  local  degeiieratiiin.  Wal.ihe, 
however,  reganls  the  iuihience  of  j)ressure  in  causing  local  atropliy 
due  to  its  effect  on  the  blood  supply. 

Compression  of  the  heart  is  apparently,  in  some  cases,  a  cause  of  its 
iphy.  The  heart  has  been  found  small  in  long-continued  pericardial 
and  the  condition  has  been  compaieil  to  the  contraction  of  a 
ing  in  long-continued  effusion  into  the  pleura.  Perirordwf  adhesions 
ive  been  supposed  in  some  cases  to  have  caused  cardiac  atrophy, 
le  association  of  the  two  cunditinns  was  first  pointed  out  by 
levers.*  Hypertrophy  and  dilatation  are  more  frequent  conse- 
quences. Kennedy*  found  atrophy  in  only  five  out  of  ninety  coses  of 
pericardial  adhesion  without  valve  disease.  The  contraction  of  tough 
lymph,  resulting  from  pericarditis,  has  in  some  cases  been  associated 
'  ith  verj'  distinct  atrophy  of  the  subjacent  portion  of  th«  heart.* 
'alahe  corroborates  this,  but  believes  that  the  eifect  is  due  to  pressure 
m  the  arteries.  Compression  by  fatty  tissue  sometimes  leads  to 
trophy  of  the  muscular  fibres,  especially  when  the  fat  is  infilimted 
long  them.  The  instances  of  this  change  in  which  the  heart  is 
smaller  than  the  normal  are  very  rare.  Wilks  and  Moxon  mention 
»uch  a  case  as  an  example  of  "  fatty  atrophy."  Tlie  heart  weighed 
only  5 J  oz. 

I^ocal  atrophy^  affecting  one  part  of  the  heart,  is  due  most  commonly 
the  la8t'<iescribed  condition,  to  local  inliltration  with  fat.     Occa- 
lly.  the  limited  position  of  contracting  lymph,  or  narrowing  of 
coronary  artery,  may  have  the  same  effect. 

Pathological  Anatomy. — A  heart  the  subject  of  atrophy  is,  as 
already  stated,  lessened  in  weiglit.    The  heart  of  an  adult  may  weigh 


'  LnmleiAti  T.«otiireji,  1872.     Abstract  in  lAncot,  ml.  i.,  p.  42A. 

*  Ouy's  Hoep.  r<e[K>rtJi,  vol.  vit.  '  VAin.  H»l.  Joarnalj  1858. 

*  An  «>b«erT»tion  of  thU  kind  w«a  recorded  by  Malpighi. 
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only  six,  five,  or   even  four  ounces.     Qiiain  mentions  an  instnxK 
of  the  heart  weighing  only  1  oz.  14  lirs.  in  the  case  of  a  prl  ii;^t 
fourk'cn,  who  died  of  phthisis.*     Its  size  in  also  lessened.     Tlie  ci 
cuinference    at    the    base   may   be  only  six    inches.      Chomel 
i-ecordcd  an  instance  in  which   the  hc-nrt  nf  an  adult  did  not  ex< 
in  size  a  hen's  <*gg.      The  lliicknesa  of  the  walls  depends  chiel 
on  tlie  condition  of  the  heart,  wlietlier  contracted  or  lelaNetl. 
degree  of  contraction  may  be  estimati-d  hy  the  size  of  the  ca\il3 
In  cases  of  acquiivtl  atrophy  almost  all  the  adipose  tissue  has  dia 
peared  from  the  surface,  on  which  the  vpssels  stand  out  conapicuoiwly 
There  is  often  serous  intiUration  of  the  fibrous  tissue  from  which  tl 
fat  has  been  i*eruoved.    Tlie  texture  of  the  Iicart  may  be  little  change* 
or  it  may  be  pale  in  colour  and  softer  than  natural.     On   the  olL< 
hnnd,  it  uiay  bo  ilark,  dense,  and  tougher  than  natuml.     Tlie  vhnni 
dt^pends  on  tho   presence  and  I'onn  of    degeneratiou,  whether  faUj 
or  fibroid,  pnrtly  also  on  the  accumulation  of  pigment  granules  wilhil 
the  fibres.   Tlie  microscope  shows  the  primitive  bundles  to  be  lesaei 
in  size.    The  lihre.s  arc  often  fattily  degenerated;  their  striatioa 
lessened,  soinotinies   indistinguishable.-     The  fibrous  tissue  l»ctwc*'l 
the  bundles  mny  lie  increased  in  quantity.     Occasionally,  especijdij 
in  the  old,  brownish  ])igment  may  encii'cle  the  nuclei  of  the  fibres. 
be  uniformly  distributed  through  their  substance.     Wlien  it  occu 
the  i>igiiientaliou  is  usunlly  generally  distributed  through  the  In 
aud    gives    its    .substance    a    reddisli-l)rowu   tint     RimttU-'- 
described  it  ns  a  special  form  of  atrophy — '*  brown  atrophy."  J 
believes  that  the  pigment  is  derived  from  the  colouring  matter  of  lli^ 
muscle. 

Associated  conditions,  causing  the  atrophy,  may  coexist  Tbi' 
various  general  conditions,  cancer,  jdithisis,  &c.,  may  be  prewn?. 
Pericardial  change.s,  effusion,  lyniplt,  plates  of  calcification,  fiittr 
accumulation,  may  compress  the  henrt,  or  there  may  lie  from  Htm 
cause  obvious  reduction  in  size  of  the  coromiry  arterj-.  The  jwi* 
cardial  fluid  is,  according  to  Ii;imi>crger,  often  increasetl  in  quoalily 
as  a  consequence  of  the  cardiac  atrophy. 

Symptoms. — The  physical  signs  of  atrophy  depend  on  the  ies^ne^i 
bulk  and  diminished  force  of  the  heart.  The  extent  of  duhieok 
especinlly  the  deej*  dulness,  is  smaller  than  normal.  To  be  sigulticaM 
the:  (liniinutiifn  nmst  bo  independent  of  emphysema  or  any  Iuul* 
condition  obscuring  the  canliac  duluess.  The  impulse  is  weiik,  utw 
felt  over  a  small  area.  The  sounds  may  be  lessened  in  intensity. 
or  they  may  be  unchanged.  The  hitter  has  been  the  case  is 
Walshe's  experience.  The  pulse  is  small,  the  patient  weakly.  Vtlita 
due  to  a  local  cause  the  symptoms  of  the  local  causative  condition. 


*  Ijiiuloiiin  I.ccturt!*,  loc.  cit. 

*  T]»e  "yclluw  atn>pliy  "  of  Kindflifiyuh  is  fatty  degvnmition. 
'  PftthologifH-hc  UfTrrU'ldipf,  187.%  p.  120. 
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icerdial  efTusion,  &c.,  are  often  present.  Palpitation,  tlyspncca^ 
id  dropsy,  arc  said  to  occur  in  cases  of  acquired  atrophy  from  lociil 
lalnutrition.  Tlie  quantity  of  blood  remains  unchauged,  and  the 
lali  heart  ohstiucts  the  circulation.  AVlicn  duo  tn  a  general  state, 
le  heart  suflurs  in  connnon  'witli  the  bluod  ami  tlie  rest  of  the 
•stem,  so  that  the  special  tiiiUiij^'  is  unnoticed. 

The  general  conditions  a.ssociateil  with  atrophy  of  the  heart  were, 

part  at  least,  attributed  hy  the  carHcv  writers  to  the  inlluence  of 

le  caixUac  atat^;.     riitliisis  especially  was  beheved  to  be  entirely  dua 

'Xa  the  small  size  of  the  heart,  so  often  found  asaociakHl  with  it.     It  ia 

customary  now,  as  already  stated,  to  rcganl  tlie  small  size  of  the  heart 

na  sccondarj'  to  the  general  state,  and  to  attribute  to  it  no  causative 

ifluence. 


Diagnosis. — In  detennining-, post  mortem,  the  existence  of  atrophy, 
•eight  sliouUl  be  taken  as  the  test.  The  error  of  mistakingeontractiou 
atrophy  will  thus  be  avoidtHl.  Hums  auggesl+;d,  as  a  ineaiis  of 
Kvoidin;;  the  same  enw,  a  comparison  between  the  size  of  the  heart 
id  of  the  pericardium.  The  size  of  the  body  should  always  be 
ikeu  into  consideration.  It  is  rarely  that  atrophy  of  the  heart  can 
diagnosed  during  life.  It  may  be  suspected  when  a  weak  impulse 
and  dimiui.she^L  dulncss  coincide  with  signs  of  cainliac  failure  aud 
with  some  reeogilised  causal  condition. 

pROOSOsis. — Little  can  be  done  to  remedy  the  condition^  even  when 
ita  existence  u  recii'^nised.  The  pro^^uosis  is  therefore  unfa voiu able, 
but  it  IS  always  subordiuate  to  that  of  the  condition  to  which  the 
atrophy  is  secondary. 

TttiiATMENT. — Tiie  treatment  is  in  the  main  that  of  the  causal  state. 
In  general  wasting  diseases  the  atrojiliy  of  the  lieavt  corresponds 
to  its  diminished  use,  and  needs  no  special  treatment  beyond  general 
tonics,  cod-liver  oil,  nux  vomica,  &c.  When  secondary  to  local 
changif*.  liltk^  can  be  done  by  treatment  beyond  the  i-emoval  as  far 
as  possible  t>f  the  fluid  pressing  on  the  heart,  or  the  diminution,  by 
dietetic  management,  of  accumuiation<f  of  fat 


HYPERTROPHY  OF  TflE   HEART. 

By  AV   p.  Gowehs,  M.D. 

Synonyms. — Enlargement  of  LIir  Heart,  Diliitation  of  the  Heart  (ol 
writers) ;  Active  Aneurism  (Corvisart) ;  Uaiforui  Enlargement  of  tl 
Hen^t^  distingnished  from  dilatation  (Allan  Bums) ;  Hypei 
Cordis  (Lallemand). 

Defimtion.— An  overgrowth  of  the  muscular  ti^ue  vrluch  fonns 
the  walls  of  the  lioart.  Be.siih'S  muscular  tissue  the  heart  coDtaiml 
connective  tissue  and  adipose  tissue.  An  increase  in  either  of 
constituents  may  lie,  and  has  been,  spoken  of  as  an  element  in  cardi 
hyjiertrnphy.  Thus  "  fatty  hyj»ertropliy  "  and  "  connective  tissne 
hypertropliy,"  or  "  false  hypertrophy."  of  the  heart  have  been  described 
It  seems  more  in  accordance  with  the  nomenclature  applied  to  otb< 
organs  to  consider  these  changes  as  allied  to  degenerations,  and 
conline  the  term  "hyjjertrophy"  to  increase  in  the  muscular  tissue 
the  heart.  Incretiscd  thickness  of  the  endocirdiuni  and  pericArcJiuia,' 
which  often  coexists  with  muscular  hypeitrnphy,  aud  is  sornetim«l 
regained  as  part  of  it,  is  deiicribed  fiei>arately  in  tlie  articles  •' Eud*-/ 
carditis  "  and  '*  Pericarditis." 

HiSTonY. — The  earliest  allusions  to  enlargement  of  the  heart  appttf 
to  be  those  of  Nicolaus  Massa  in  1559*  and  of  VesaliuSw  En- 
largement with  thickening  ot  the  walls  was  described  in  the  seventeenth 
century  by  Albertini,  by  our  own  countryman  Mayow,  and  by  Blancarl 
Its  origin  in  oven^'ork  due  to  obstniction  in  the  circulation  was  cl<-.  '" 
pointed  out  by  Mayow,  who  in  1674  described  the  dei>endcn'.- 
hyjiertrophy  of  the  right  ventricle  on  mitral  constriiition.* 

Vieusseus'  in  1715  alluded  to  the  origin   of  hypertrophy  of  ti» 
left  ventricle  in  the  overwork  caased  by  constriction  of  tlie  aortic 

'  NicolaoB  Massa,  Anatoinue  Liber  Intrtwluctoriiis,     Venice,  I5RP.  p.  5<I. 

'  *'  Inafiinnch  as  the  blood,  on  account  of  the  obstniction,  could  not  pmw  frwiy  tobtt  tiK 
left  TeDtn'cle,  it  uocesiiarily  liappenfd  that  the  TeaMla  of  the  lungH,  and  alto  the  tykl, 
Tcntrii^le,  were  diflteuded  with  blood  ;  u  a  coumquence  the  heArt,  particularly  thei^i 
Tfiitricle,  would  have  to  contract  more  violently,  io  order  that  it  mifilit  a*  Cir 
poasiblo  propel  the  Wood  throu(»li  the  lungs  on  to  the  left  Tentricle.  Tliia  again  tm 
vhy  the  walla  of  the  right  ventricle  were  no  strong  and  dense,  aacf.  this  chamtitY. 
submitted  tn  more  violent  action,  would  he  enlnrj^  beyond  the  rri/iX." 
Tractatus  meilioo-iihyHci,  Oxonii.  1674.  Dc  Motu  MuiHulari,  cap.  vii.  The 
ia  that  of  Cockle,  <>n  InsuRicieDCT  of  the  Aortic  Valvea.    Loudon,  1861. 

*  TraitfS  du  Copur,  1715. 
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^ifice,  ftntl  the  eft'ect  of  obstruction  iu  causing  enlar^pment  was  sys- 
tematically described  by  Senac  iu  bis  treatise  pulilisbed  in  1749.* 

Enlargement  from  overgrowth  without  dilatation  was  mentioned  by 
Morgagni-  in  1779,  by  Burserius  in  1798,^  and  later  by  Corvisurt  in 
1806,  ami  distinguished  by  Allan   Burns  in   1809,  who   recoi-dcd  an 
example  of  a  heart  "  weighing  several  pounds,  in  which  the  cavities 
were   not   more  capacious   than   natural."     Corvisart  gave  a   clear 
description  of  the  various  fonns  of  hy]>ertrophy  with  dilatation,  and 
recognised  the  frequency   with  which  tlie  left  ventricle  is  affected. 
Although  he  nientioned  the  occurrence  of  hypertrophy  without  dila- 
tation, he  did  not  include  it  in  his  account  of  the  forms  of  enlarge- 
ment.* but  descnl>ed  all  enlargements  of  the  heart  as  "  aneurisnus,'* 
classifying  them  as  "active"  or  **  passive,"  according  as  there  was  or 
was  not  hypertrophy.     Bertin,  in  a  memoir  read  before  the  Academic 
des  Sciences  in  1811,^  pointed  out  the  special  character  of   hyper- 
trophy and  its  isolated  occurrence.    It  was  also  carefully  distinguished 
by  Krevsig  in   1810,'*     But  in  France  the  nomenclature  of  Corvisart 
coutinueil  in  use  by  Mt^rat,  Cloquet,^  and  Cruveilhier  until,  and  indeed 
long  after,  the  publication  of  Bcrtin's  treatise  on  diseases  of  the  heart® 
in  1824  gave  currency  to  his  distinction  of  the  "concentric,"  "simple," 
and  "  eccentric  "  forms  of  bypei'trophy.     Bertin  abo  demonstrated  by 
Toicroscopical  examination  that  the  increase  of  the  heart*s  substance  in 
hyperttophy  depends  on  an  overgrowth  of  muscular  tissue,  and  also 
endeavoured  to  show,  by  a  chemical  examination  of  the  tissue  of  the 
\Jxo  ventricles,  that  the  quantity  of  fat  in  the  hypertrophied  muscle 
^K  less  than  in  the  normal  portion.®     He  also  ably  vindicated  hyper- 
^Hphy  from  some  of  its  supposed  consequences. 
^■Rvenbrugger  in   1763  first  employed  j>ercussion   as  a  meaus  of 
ascertaining  and  estimating  enlargement  of  the  heart      Tlie  example 
was  followei.1  liy  Corvisart,  who  translated  Avenbrugger's  work.   Bertin 
advocated  auscxiltation  as  a  mpans  of  distingnishing  the  "concentric" 
^|d  "  eccentric  "  forms.   The  alterations  in  the  heart-sountls  in  hyper- 
^■phy  were,  however,  first  accurately  stated  by  Laennec.'* 

^H^Tntit^  de  la.  Structure  «1u  Occur,  do  son  actiou  et  do  a«e  maUulios,  par  M.  SeuflC 
^■U.  1749.     Tom.  ii.,  \>.  408. 

^^P  **  Veutriculiu  dexUfr  curve*in  quiilem  secnndnni  natnrani,  sed  cnusisntnu  pfirietcw 
riShebat."      Oo  8odi)>us  et  Caiifiia  morbomui.     Epist.   xWL,  arL  22.      Sec  also  KpiMt. 

XX ix.,  art  20. 
^^J  Tbe  I[iiiHtiition.<i  or  tlie  Proctico  of  ModicLne,  by  J.  Baptist  BuntrriuH,  of  Ramfeld, 
^^M.  Translated  by  Cnlteu  Brown.  Vol.  v.  p.  312.  K*liiibtirRh,  1803. 
^^■This  accounts  for  Ijieiiucc'it  assertion  thnt  thu  octMirrrncu  of  hypt^rtrnphy  without 
^^Bftation  rscAped  the  notice  of  CorvuHirt.  Ik'Kiii  i>oint«d  out  that  t)ic  condition  is 
HBHbod  by  Corvisart  in  a  caao  of  aneurism  of  th»  oorta.  '*  The  left  ventricle,  wituout 
^Sine  HO  dilatLil,  bail  mtioh  strongT<!r  aud  thicker  paritites  than  osnal."    On  Uiseystisof 

Uio  Heart,  Hcbb's  TnumtiLtiou,  p.  '283. 
j^^  Mem.  dc  r Academic  Hoyale  dea  Sviencca,  1811. 
^W  Die  Kronkhtntun  duH  H*.T»jna,  Theil  it,  Abt.  i.,  p.  460. 
^H  Diet,  dea  SciencDit  Medti-ali-a,  art.  Ccrur.     Ifll3. 

*  Traits  des  Maladies  du  Ctsur  et  dea  ISros  Vaiaseaox,  by  R  J.  Bertin.    Redlgu  par 

Douillaud.     Paria.  1824.  ■  l.nc.  cit.  p.  3W». 

»  A  Tr«aliae  oQ  DbeaasB  of  the  Cheat,  Forbu'  Traua.  1821,  p.  372. 
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\AmKn¥.B.  —The  hypertrophy  luay  be  r^entral,  when  eacli  portion  <A 
the  heart  is  affected,  or  local,  wheu  only  part  of  the  heart  is  chaoLjed 
Wheu  t!)e  result  of  the  change  is  a  simple  increase  in  the  thickness  of 
the  wall,  witlumt  any  change  in  tlie  size  of  the  ca\ity,  the  hyper* 
trophy  i-s  ualled  " tiimple'/'  wluii  there  is  dilatation  of  thecAvityw 
well  as  hypertrophy  of  the  walls,  the  hypertrophy  has  been  trna-nl 
^-eccentric"  "  Hypertrophy  with  dilatation,"  or  "dilated  In'pertri;'  ^ 
are  other  names  which  have  been  applied  to  this  conflitiou.  If.  --j 
the  other  hand,  the  cavity  is  lessened  in  size,  the  liypertrophy  his 
been  termed  'UuftatUric"  The  existence  of  tliis  form  is  doubtful;  U 
is  probable  that  the  supposed  permanent  reduction  in  the  si/.e  uf  tk 
cavity  is  merely  the  result  of  a  strong  contraction.  *■  Mixed  "  Inp-r. 
trophy  was  the  desijjnation  *^iven  by  Bertin  to  the  condition  iu  which 
one  part  of  a  ventricle  is  thinned  and  another  thickened. 

Causes  and  Pathology. — A.  Predisposing  Causes, — Strictly  sjHAk- 
ing,  hypertrophy  of  tlie  heart  cannot  be  said  to  have  ar»y  morbiJ  ;  ■  • 
dispusing causes.  It  is  a  healthy  reaction  against  a  morbiil  inllu..^ 
and  the  conditions  which  permit  its  occurrence  ar«  those  of  he«l(k 
Eveiy  divei-gence  from  a  st^ite  of  health,  which  does  not  Lmmediattlr 
excite  hy])ertrophy  of  tlie  heart,  tends  to  hinder  its  occuiTence.  Tlw 
only  general  or  distant  morbid  states  which  are  concerned  in  its  pro- 
duction are  the  antecedents  of  its  exciting  causes,  and  these  CAiuiot, 
strictly,  be  regarded  as  "  pi-edisposing."  Hereditary  taint,  sex,  and 
influence  the  occuirenco  of  the  exciting  causes  of  hypertrophy, 
render  the  condition  twice  as  fi-equent  in  males  as  in  femides  i  Walsbe) 
and  frequent  in  propoition  to  age,  because  men  arc  by  occupation  ai 
exposure  liable  to  the  causes  of  hypertrophy  more  than  women, 
hyi-ertropliy  is  fiHiqueutly  the  result  of  degenerative  cliangee, 
tendency  to  which  increases  with  age. 

Four  conditions  of  health  may  be  considered  oa  especially  pn^j 
posing  to  hypertrophy. 

(1)  General  nutritive  energy  of  the  system.  This  influence  isshowaj 
in  the  tendency  of  tlie  normal  tissue  elements  to  increase,  under  oeittiiij 
local  stimuli ;  its  defect  by  their  tendency  to  waste,  to  dejjenerate.and] 
give  place,  under  the  local  nutritive  stimulus,  to  tissue  eleinente  of] 
lower  vital  capacity.  This  iutiuence  is  greater  in  the  young  than 
the  old.  Its  effect  in  dctoriiiinini;  the  occurrence  or  the  degree 
h}^ertro]diy  is  masked  by  the  greater  frequency  and  greater  force 
the  causes  of  hypertrophy  in  later  life.  It  is  seen,  however,  ifl^ 
the  rarity  witli  wliich  considerable  hypertrophy  is  developed 
old  age. 

(2)  Nutritive  quality  of  blood.    The  imfluence  of  this  conditioQ  ■ 
obvious,  and  is  seen  in  the  distinct  increase  in  hypertrophy  which 
follows  the  administration  of  h^cmatinics,  as  iron,  and  a  good  su; 
of  ftx)d. 

(3)  The  supply  to  the  cardiac  walls  of  a  due  quantity  of  blooAl 
The  force  of  the  circulation  "within  the  cardiac  walls  is  proportioned 
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fc  the  distension  of  the  aorta.*  Ileuce,  whatever  interferes  with  the 
Muntity  of  blood  euterinf;  the  fi(»rta  lessens,  ccekris  parihus,  tlie  caiia- 
Ely  of  the  lieart  for  overgrowth ;  whatever  increases  the  (jiuintity  of 
Wood  sent  into  the  aorta,  and  iuereuKes  the  tension  of  the  blood  in  it, 
increases  the  bluod-suotly  to  the  heart,  increases  its  capacity  for 
overgrowth.  Tliis  is  no  doubt  one  of  the  conditions  which  delenuines 
the  gi-eat  hyiicrtrophy  so  eonmion  in  aortic  regurgitation.  The  dis- 
tention of  the  aorta  at  the  end  of  the  ventricular  systole,  when  the 
coronar)'  arteries  are  being  lllled.  is,  in  that  disease,  extreme.- 

(4)  The  j;reater  (witliin  limits)  the  proportional  amount  of  rest  of 
tlie  heart,  tlie  more  perfect  is  its  nutrition.  The  period  available  for 
nutrition  is  j^rcater  when  the  contractions  are  infrequent  than  when 
they  ai*e  frequent.  The  systole  is  nearly  of  the  same  duration  at 
different  frequencies;  increased  frequency  in  coutractiou  is  at  the 
ivpense  of  the  diastole.  Hi^uce  infrequent  contraction  favours  the 
d'Volopment  of  hypertrophy  when  its  cvcitiug  timse  exists.  The 
actual  influence  of  this  cojidition  u  obscured  by  the  increase  in  the 
Lcitiug  cause,  overwork,  which  frequency  of  action  involves. 
B.  Excitintj  Catises. — As  far  as  is  at  present  known  niuscidar  hyper- 
>pliy  lias  but  one  immediate  cause^ — increase  of  work.  The  opera- 
|ion  of  this  cause,  the  "  physioloj,dcal  stimulus,"  as  it  has  been  termed, 
ij  be  traced  in  almost  every  instance  in  which  hypertrophy  is 
►und.  Each  a]q>arent  exception  becomes  confiuiuablu  to  the  rule 
when  the  conditiims  under  which  the  liyiicrtro})hy  be^an  are  accu- 
lately  known.  The  over-action  of  tlio  heart  is  the  cause  of  its  over- 
^lowlb-  Sucli  over-action  may  be  primary,  or  it  may  be  secondary  to 
an  increased  resistance  to  its  action.  Primary  over-action  commonly 
takes  the  form  of  increased  frequency  of  contraction.  Secondary 
iver-action  is  in  the  forui  of  increased  ftjrce  of  contracLiuu.  But  the 
islinction  is  not  absolute,  as  will  appear  immediately. 
Other  causes  have  been  assumed  to  account  for  hypertropliy  in  cases 
in  wldch  the  influence  of  increased  work  could  not  be  clearly  traced. 
An  irriUitive  intluence  of  the  blood  on  the  heart,  leading  directly  to 
iti  over^srowth,  has  been  assumed  in  order  to  account  for  some  cases  of 
hypertrophy.  But  there  are  at  j^resent  no  facts  to  support  the  idea  that 
nny  Idood  state,  any  nutritive  influence  other  than  the  physiological 
cliiiudus,  ever  leads  to  overgrowth  of  muscular  tissue.^ 

I.    SimjtU  Over-action  of  the  Hearty  the  conditions  of  the  circula- 

*  Thi«  Wds  Ttry  clearly  Uught  by  rorriwirt.     "Tlie  lienrt  .   .  .  will  liavo  to  drive 
ftirwaH,  tlifough  the  narrow  ait^'r>-,  ton  great  u  column  of  blood  .   .  .  wliich  will  necov- 
rrart  nprin  tin*  flg»i)t  vfhir^h  iinpc-U  it.   .   .   .  Finally,  the  coronary  art«rici  u  Wfll 
rai>illarie9  of  the  heart,  mnaiuing  in  a  prrmancnt  state  of  fulncsji,  will  supply  nioro 
matter  to  the  lluvhy  fiubfttaiii-o  of  this  organ  ;  whcnw  ntvun,  without  iloulit, 
M»,  ot  liftdt  in  T^rt,  of  iU  Titul  energy  .  .  .  th«  grvatrr  eonrtiiitcnce  of  thu 
MU  the  Diorc  vigorous  action  of  the  orKan." — Loc.  cit.,  p.  00. 
iff  FolliLTgill  (Diseases  of  the  Htart,  p.    05)  maintains  iha:  the  blootl'Supply 
br<-irt  wollit  is  lieficteiit  iu  aortic  rt'gurptatiuu*  beoauati  tliv  tfOtfioii   in  the  aorta 
wiou  fiUIs.     nut,  from  the  iUioit  course  of  the  coronary  arLirifa,  their  diAtfUaion 
itut  b«  inpid,  and  rtlat^l,  in  degree,  to  the  degree  of  tho  teoHiou  or  tli«  aortic  blood, 
ilb«T  tl  »«  to  thfc  duration  of  the  tHiidon. 
'  Tht;  c«'(iihci«n«  of  overgrowth  in  different  tiasuca  no  doubt  rary  widely.     In  aomt. 
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tiuii  ami  heart  entailing  no  increased  resistance,  i.e.  no  primary  in 
of  work — is  always  the  consequence  of  deranged  inner\'ation.    Il 
nervous   uiechanisia  is   at  present  ill-understood.     It  is  extreme! 
doubtful  whether  a  simple  increase  in  the  force,  without  change 
the  rre<ixiency,  ol  the  heart's  action,  ever  results  from  this  Lulluen 
Increased    frequency  is    the    coinrnon  result.      The   more    fre<]ue; 
contractions    are    often    apparently    more     forcible.      Such     ov 
action  of  the  heart  is  well   seen   in  simple  nervous  palpitation, 
most  strikingly  in  exophtlialniic  goitre.      Continuous  emotiouid  e 
citeraent    is  a  powerful   cause  of  it      It  is  produced  also  by 
influence  of  mnny  agents,  such  as  alcohol,  tea,  and  coffee.     It  is  p: 
duccd  also  hy  general  muscului  ellbrt.     Eflbrt  acts,  it  must  be  rem 
bered,  in  another  way,  by  aiusing  increased  resistance  to  the  movemi 
of  the  blood.* 

Such  increased  frequency  of  contraction  tends  to  cause  h, 
trophy  only  in  so  far  as  it  increases  the  total  work  of  the  heart, 
does  this,  however,  in  more  than  one  way.  (1)  Part  of  the  work 
the  heart  consists  in  the  nioveineut  of  its  own  mass.  No  doubt  tbi 
is  but  a  sniitll  fraction  of  its  total  la)K)ur,  but  it  is  a  defiDiCa 
quanlity,  and  increases  directly  as  the  frequency  of  contraction.  (2) 
Although  simple  increase  in  the  frequency  of  contraction  of  the  heart 
does  not  necessarily  increase  that  part  of  the  heart's  work  which 
consists  in  the  propulsion  of  the  blood,  it  does  practically  et5'<fCt  such 
an  increii.?e.  If  u  heart  contracts  at  twice  the  normal  frequency,  ami 
the  blood  entei-s  the  heart  at  the  normal  rate,  only,  say,  onc-haif  of 
the  uonnal  quantity  of  blood  will  at  each  diastole  enter,  and  at  ejich 
systole  Ixi  discliarged.  The  work  of  the  heart  in  propelling  the  blnod 
wouhl  thus  remain  the  same.  Practically,  however,  increased  ti^ 
quency  of  contraction  tends  to  quicken  the  whole  circulation,  « 
that  under  the  circumstances  assumed,  more  than  half  the  normal 
quantity  of  blood  would  at  each  contraction  enter  and  leave  the  heart 
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hypvrpliuis  of  the  pmjx'r  lissuC'elcmcnts  u  inJuc&^l  by  nny  local  irriUnt.  Thia  bu 
•ugf^cvted  agem>nilisatioii  which  a59«rU  a  commuu  btisis  for  hy[>crtruphy  and  utflaniibi* 
tion.  The  conclusion,  inicof  some  tiwucs,  isunitoinripplicabletoniuAculAr  5hrc&  (IVj 
UoxoD,  HeiL  Tini«s  nnj  OazvtU,  Nov.  28,  1870.^  Uat  the  theory  baa  obtaiDcJ  in  Or^ 
many  wide  currency  !\xu\  npplication,  no  that  a  rwcnt  writer  (ZieloDko,Virohuw'c 
1872)  KiVfA,  an  ail  vxainpli^  uT  hy]>tirtrophy  uf  the  btMirt,  the  viilargcnieut  wliicli 
from  the  insertion  of  a  Hoton  in  it^  au>>9tnnre,  although  inicroacopicAl  ex*: 
showed  only  ordinary  iiitlamniatory  prodneU  oa  the  t^auM  of  the  enlargfitKDL 
Orwn  (Clin.  Boc.  Tmni*.,  vol.  ii.)  naa  sugf;eated  that  hypertrophy  of  the  heart 
soraetimca  be  due  to  the  irritative  influence  of  the  blood  in  rhenmatiara,  but  the  vn* 
dence  which  he  liatd  adduced  is  cbicHy  clinical,  and  ttoisoaaea  little  weight  in  comptfina 
with  the  almost  uniform  siguificancfi  of  putholo^icui  facts. 

'  La'S  niuuveuifus  viok-nts  dounent  Bouvent  pluA  ile  marae  an  cccur  de  m^m*  quf  1^ 
maladies  :  nous  roduirona  ccs  niouveiiicn;)  nux  cxrrciArs  fatigtmntis  ik  I'at^tation  (|ui  nit 
lea  KXchB  du  vin,  et  a  cifUe  qui  cauwnt  leu  piuwi«ins  (Sfnuc,  loc.  ciL,  toin.  ij.,  p.  400V 
Corviaart  reconlt-d  hin  vonvirtinn  that  tlm  niubiunii  were  the  must  powerful  c»iui 
of  organic  diseaat-tt  of  the  hfjirt,  and  instanced  the  iullueuco  of  tho  French  rvTolutioa 
in  r-auMug  the  ntaliidy  (ioc.  rit.,  pp.  3*i'2  and  323).  Slatbitics  funiishini  by  Fan,  k»<1 
givL>n  by  (^  nil  in  in  his  Lunikian  I^-ctuirfi,  nhow  that  the  drathii  of  males  at  all  ifti 
Ironi  heurt  diM-iise  hiive  in^riiused  (ilty  per  cent,  on  tli«  iucrrase  in  popolation,  and  tL«l 
thia  iucreaflti  affects  adult  lifa  almoat  exulusivcly  (Lancet,  1872,  vol  i,  p.  392). 
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.Hence  the  tension  of  the  arterial  blood  becomes  increased,  and  the 
pulse  fuller  and  less  compressible.  Eefiex  relaxation  of  the  peripheral 
arterioles,  the  natural  effect  of  increased  tension,  relieves,  but  often 
incompletely,  this  increased  tension.  Thus  the  intra-ventriciilar  pres- 
sure and  the  work  of  the  heart  are  increased.  (3)  The  heart,  acting 
thus  with  excessive  frequency,  may  act  also  with  excess  of  force.  The 
increased  force  may  be  felt  under  such  circumstances.  The  heart 
"thumps"  a^'ainst  the  ribs.  In  the  pulse  the  increased  force  often 
is  unnoticed  on  account  of  the  smaller  quantity  of  blood  which 
leaves  the  left  ventricle  at  each  contraction.  It  should  be  remembered 
that  many  circumstances  which  increase  the  frequency,  also,  at  the 
same  time,  increase  the  force  of  the  heart's  action.  Muscular  effort 
is  one  of  thesa 

This  then  is  the  mechanism  by  which  increased  frequency  of  con- 
traction may  cause  hypertrophy.  Its  total  influence  is  not,  however, 
gresiL  Increase  in  frequency  of  contraction  is  rarely  of  long  duration 
under  circumstances  of  due  nutritive  energy,  and  it  is  not  often  that 
hypertrophy  can  be  ascribed  with  probability  to  simple  primary  over- 
actaon  of  the  heart. 

11.  Increased  assistance  to  the  Action  of  the  Heart  is  unquestionably 
the  chief  cause  of  its  hypertrophy.  Such  resistance  may  be  in  the 
ibrm  of  (1)  traction  from  without,  or  of  (2)  pressure  within  the  con- 
tracting oi^an. 

(1)  As  a  matter  of  fact  pericardial  adhesions  are.  frequently  asso- 
ciated with  caidiac  hypertrophy;^  and,  according  to  Wilks,^  with 
hypertrophy  of  the  right  ventricle  much  more  frequently  than  of  the 
left  It  is  easily  conceivable  that  such  adhesions  may  oppose  the 
diminution  in  size,  and  change  of  shape,  which  the  heart  undergoes 
during  its  contraction.  But  for  such  adhesions  to  hinder  a  contracting 
heart,  the  external  surface  of  the  pericardium  must  be  connected  with 
more  than  usual  tirmness  to  the  adjacent  structures.  It  is  not  certain, 
moreover,  that  resistance  to  contraction  applied  from  without  has  the 
same  effect  as  resistance  applied  within  the  heart,  and  the  conditions 
are  so  complex  that  it  is  impossible  to  trace  the  direct  influence  of 
the  adhesions  in  causing  the  hypertrophy.  Dilatation  is  invariably, 
under  such  circumstances,  associated  with  the  hypertrophy  of  the 
heart  It  would  seem  to  be  a  more  direct  result  of  the  pericardial 
adhesion  than  the  hypertrophy,  both  as  the  simple  effect  of  the  external 
traction,  and  as  the  result  of  the  wetikening  of  the  wall  of  the  heart 
by  the  sub-pericardial  changes.  But  dilatation  tends  in  itself,  as  will 
be  shown  immediately,  to  produce  hypertrophy,  and  the  hypertropiiy 
in  an  adherent  heart,  without  other  cause  of  hypertrophy,  in  commonly 
not  more  than  the  dilatation  might  account  for.  The  ell'ect  of  peri- 
cardial adhesions  is  considered  at  greater  length,  in  the  article  on 
Dilatation  of  the  Heart.  Their  direct  influence  in  causing  hypertrophy 
must  be  regarded  as  possible,  but  unproved. 

^  As  Morgagni,  Bean,  Hope,  and  othen  have  enpecially  noticed. 
■  Gny'a  Hosp.  Reports,  vol.  xvi,,  p.  202, 
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sd  blood'pressure  within  the  heart  during  its  syBtole  ii 

:;oiui  ause  of  its  muscular  over-growtli.     ThiH  is  the  pltf'fnf*^ 

uuuemea  most  of  the  conditions  capable  of  giving  rise  to 

.irophy.    This  increased  pressxire  may  be  due  to  one  of  Im 

il  (a)  the  mass  of  blood  to  l>e  mav<*d  may  be  abnormally  huge; 

ere  may  be  an  abnormal  obstruction  to  the  nmveuienl  ol  (ht 

ii.     The  effect  of  each  condition  i^  to  augment  the  rt*si&UU20e  to 

overcome  by  tJie  contracting  fibres — to  increase  the  work  of  tht 

tL 

jri  The  mass  of  blood  to  be  moved  may  be  abnonnaLly  large,    Thk 

Wtton  exists  in  all  forms  of  over-distension  of  the  heart.     Dilate- 

1  cannot  exist  ivithout  an  iuci^ase  in  the  worl;  of  the  hcuit 
j.unce  hypertrophy  is  i  ic  iriable  concomitant — invaiiabU 

when  tlie  nutritive  condi  a  as  to  render  growth  of  muscdir 

fibre  possible. 

The  mechanism  of  over  s  considered  fully  in  the  aitidi 

on  Dilatation  of  the  Hea*-  ^  direct  or  indirect.    It  is  tiind 

when  a  cavity  is  over-iil  ntraction  of  an  owr-disteEidied 

chamber  behind  it.     Thu-  ggui^it^tion  the  left  ventrickil 

over-lilled  by  the  coatracti  ir-distended  left  auJicle,  ;iad  be- 

comes dilated  and  hj'per  over-distension  may  be  indited^ 

the  result  of  a  supply  o.  hamber  from  a  double  source— 

the  regurgitation  of  bLun  iuiu  t«s-  chamber  and  its  aup})ly  in  the 
normal  course  of  the  circulation*  Thu^  the  left  ventricle  becoow 
over-distended,  dilated,  and  often  enormously  hyi^ertrophied  in  aortic 
regurgitation;  and  the  left  auricle  becomes  dilated  and  hypeKrophted 
in  mitral  regurgitation.  So,  too,  in  dilatation  from  the  weakening  af 
the  wall  conaetiuent  on  pericarditis,  hypertrophy  commonly  eosnai 
No  doubt  in  these  conditions  of  dilatation  the  whole  of  the  blood  9 
not  always  expelled  from  the  ventricle  at  each  systole,  but  the  inn*- 
cardiac  pressure  during  the  systole  ia  still  increased^  and  with  it  tk 
work  of  the  heart. 

Plethora  has  been  supposed  to  cause  cardiac  h3''pertrophy*  Ni^ 
meyer  points  out  that  the  tmnsieut  plethora  induced  by  a  hearty  mctl 
with  much  fluid  may,  if  babitually  i-epeated,  have  anch  an  influejice 
The  aciioii  of  the  kidneys  commonly  prevents  any  permanent  dis- 
tension of  the  vessels  from  tills  cause. 

[b)  There  may  be  an  obstruction  to  the  movement  of  the  blood 
supeiadded  to  that  which  exists  In  health.  This  obstruction  may  b« 
Bituated  within  or  without  the  heart.  Within  the  heart,  it  may  be  il 
the  orifice  by  which  the  blood  leaves  the  chamber  affected.  Thus  tf 
obstioietion  at  an  auriculo-veutricular  orifice  will  cause  hypertrophj  af 
the  correspoudiug  auricle ;  obstruction  at  the  orifice  of  iho  pulmonary 
artery  iviU  cause  hypertrojiby  of  the  right  ventricle;  obstruction  nl  Hi 
aortic  orifice  will  cause  hypertrophy  of  the  left  ventricle  In  all  these 
cases  dilatation  may  be  conjoined  with  the  hypertrophy,  and  incveasB 
its  amount. 

The  obstruction  may  be  outside  the  heart.    It  may  be  in  the  laiger 
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tenes,  the  aorta  and  pulmonary  artery.  Their  calibre  may  be 
luced  by  pressure  upon  them  (as  by  an  ancuriRm  of  another  vessel), 
by  constriction  due  to  changes  iu  their  walls.^  The  liypertrophy 
rhich  occasionally  occurs  in  long-continued  displacement  of  the 
whether  from  pleural  elfusions  or  deformities  of  the  thorax, 
iDsequcnt  on  cun'atures  of  the  spine,  &c.,  is  probably  due 
tiefly  to  the  increased  obstruction  in  the  great  vessels  from  their 
[isplacement  and  altereil  course.^ 
Aortic  aneurism  has  been  regarded  as  a  cause  of  hypertrophy 
the  left  ventricle  since  the  days  of  Corvisart,  The  association  of 
le  two  has  irequently  been  noted,  and  has  been  refen-ed  by 
^emeyer  to  the  law  in  physics  according'  to  which  the  i*esistance 
mnlei-cd  by  a  liquid  movinj;  ilu-ouf^di  a  tube  is  increased  if  the 
be  suddenly  expanded,  just  as  if  it  be  coutracled.  But  it  is  a 
itter  of  considerable  doubt  whether  hypertrophy  does  occur  as  a 
iple  consc<[uence  of  aortic  aueuriani.  Senac  long  ago  expressed  a 
ibt  ujwn  the  subject.'  Stokus  uftirmed  that  "  we  have  uo 
^n  to  believe  that  the  existence  of  aneurism  in  any  portion  of  the 
throws  ad<^UtioDal  labour  on  the  heart,  and  hence  we  commonly 
id  a  small  heart  co-existing  with  a  vast  aneurism."  *  Walshe 
re«,'arded  the  hypertrophy  aa  an  occasional  consequence,  and  not 
•ariable  even  when  the  sac  of  the  aneurism  was  situated  near  the 
loid  valves.  The  observations  of  Axel  Key,^  indeed,  suggest  the 
jtiou  whether  hypertrophy  of  the  heuvt  is  nut  mure  common  when 
aneurism  is  far  fi-om,  than  wlien  near  tlie  heart.  He  has  recorded 
eighteen  ca^es  of  aneurism  near  the  heart,  in  not  one  of  which  was 
there  liypertrophy  of  the  left  ventricle.  In  most  of  the  cases,  indeed, 
the  muscle  was  more  or  less  thinned,  with  or  without  slight  dilatation, 
especially  of  the  lower  part  of  the  cavity.  Considerable  dilatation 
teemed  related  to  disease  of  the  aortic  valves,  not  to  the  aneurism. 
In  several  cases  the  cavity  of  tlie  ventricle  was  positively  diminished 
iu  c^ipacity,  although  the  widls  wei-e  thinned.  In  soiue  instances  the 
muscle  of  the  conus  arteriosus  was  thick,  while  the  rest  was  thin. 
The  atrojihy  of  the  muscular  tissue  was  most  marked  in  some  cases  iu 
which  the  aneurism  lay  near  the  heart.  lie  suggests  as  an  explana- 
tion of  this  singidar  atrophy  of  the  left  ventricle,  the  pressure  of  the 
ftneuriam  on  the  pulmonaiy  artery,  lessening  the  amount  of  blood 
reaching  the  left  ventricle,  and  the  withdrawal  from  the  circulation 
of  the  blood  contained  in  the  sac  of  a  large  aneurism. 

'  Hj\*TXTn\thy  of  the  loft  veutritile  bus  txwn  proiJnccJ  artificially  by  Zielonko.  in  the 
lxDM-)>itf  t(Y  lying  n  ligature  round  the  aortJi,  uiitl  thiu  reducing  its  calibre.     Virchow'i 
ehiv,  li-l.  02,' Ucft  I.  |>.  22. 
Sec  Hilt^'ii  Fjijujp,  Putii.  Trans,  vol.  xvii. 

**  It  i*  ccrUiiiThut  ihe  dilatiitioii  of  l\\vwa  veawtLi  («orU  and  imlmouaiy'artOTy)  haro 
ttlwaya  thti  cuTi6«iiU(>ni*o   (of  eauaiog  eulargemeiit  of  the  heart).'*     ne  gues  on  to 
.;Hbe  a  foae  in  wliioli  Uiu  aurta  was  dUat«d  to  the  size  of  a  head,  from  the  an'h  to  tha 
iphraicm,  in  which  the  volnme  of  the  heart  vas  normal.    S«Dac,  Traits,  &e.,  1749* 
ton.  iL,  !>.  407. 

*  DiMawsuf  tUt"  Heart  and  Aorta,  n.  £70. 

*  Kocd.  Ue^l.  Ark,  1869,  I.  4,  Nr.  Tl,  and  Schmidt's  Johrbucb,  rol.  l&O,  p.  21. 
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Degenerative  changes  in  the  arteries  cause  a  cousiderable  inci 
iu  the  total  work  of  the  Iieart,  and  are  effective  causes  of  hyperUopb] 
Tlie  increased  resistance  wliich   tliey  produce  is  due  to  the  loss 
elasticity  in  tlie  vessels,  their  more  tortuous  course,  aud  the  iuei 
friction  from  rouj^'heuing  of  tlieir  inner  surface.     In  health  the 
vessels  yield  before  the  blood  which  is  thrown  into  theui.     \VheB' 
elasticity  is  lost  the  vessels  approximate  to  rigid  tubes,  aud  the  reeis- 
tance   they  present   is   consequently   increased.     Ky    the   inci 
tortU(3sity  of  the  vessels,  due  to  the  loss  of  elasticity,  their  abdoli 
hnj^th  becomes  greater,  and  the  friction  of  the  blood  against  the 
of   tlie   vessel   is  also   increased.     These   degenerative   changes 
usiially  found,   in  greater  or  less  degree,  after  middle  life,  and 
prt>b;ibly   the   cause   of   the   increase   in   the  thickness  of  the  h 
ventricle,  which  lias  been  said  by  Bizot*  to  occur  during  the 
period  of  life.     Degenerative  changes  may  be  a  conseiiuence  as 
as  a  cause  of  cardiac  hypertro])hy,  the  result  of  the  iiicreasetl  st 
to  which  the  vessels  are  exposed.     Tliis  fact,  which  will  bo  conaider*^' 
preseiilly,  must  not  l)e  forgotten  in  eslinii^tiug  the  signihc^iuce  of  tke 
associutiuu. 

The  obstruction  may  be  situated  in  the  minute  arterioles 
ca[>illanGS.  In  eertain  diseases  of  the  lungs  obstruction  from  ihii 
cause  may  be  traced.  In  emphysema  many  vessels  are  destroyed., 
tliose  which  remain  are  elongated  and  narrosved  by  the  over-dist*;«si( 
of  the  air-cells.  The  obstruction  to  the  passage  of  the  blood  tlii-uo^* 
the  lun<;s  is  thus  very  mucli  increased,  and  hy[wrtrophy  and  dilaUtion 
of  tho  rigiit  ventricle  residt,  and  may  be  carried  to  a  high  d^jrtd. 
Hypertrophy  of  tlie  heart  is  not  infre^juent  in  phthisis;  Quaiiij 
states  that  in  171  cases  it  was  present  in  25  per  cent,  of  the  nwl 
7  per  cent,  of  the  females.  The  conditions  of  lung  to  which  it  b 
related  have  not  yet  been  a3certaine<l,  but  in  cirrhasia  of  the  lung  it 
especially  frequent ;  the  corapreasion  and  destruction  of  the  minut 
vessels  by  the  ctmtracting  tissue  produce  the  obstruction.  Codij>: 
sion  of  the  lung  tissue  by  pleural  effusion  is  said  to  have  a  siiuili 
effect.  In  all  these  conditions,  if  long  continued,  hypertrophjr 
the  right  ventricle  may  occur. 

Long-continued  muscular  effort  entails  cardiac  hypertrophy. 
Clitlbrd  AUbuU  aud  Myers  have  shown,  the  influence  of  this  cat 
can  often  be  distinctly  traced,  especially  (Milner  Fothergill  sayij 
among  those  who  work  with  the  arms.  Animals  frequently  affoi 
instances  of  the  remarkable  effect  which  this  cause  is  wipablo  of  jiw>*j 
ducing.  The  most  celebrated  instance  is  that  of  the  Irish  greyboi 
"  Master  Magrath,"  the  heart  of  which  bore  tliree  times  its  doi 
pro]M>rtiou  to  the  body-weight,  and  no  cause  for  the  enlnr^menl] 
but  extreuie  and  long-continued  exertion  could  be  discovered.-  Tli« 
increased  work  iu  which  the  hyjjertrophy  arises  is  prob.il«ly  i« 
pai't  the  result  of  the  increased  frequency  and  force  with  which,  \^\ 

1  Memoin  de  la  SucUt^  H^icala  d'Obaarr.  de  rnrio,  163<t. 
*  H«ui{lttiiii,  Britiiih  Medical  Journal,  Jui.  30,  1972. 
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»nsequence  of  tlie  respiratory  needs,  tlie  heart  acts.  Eut  it  is  in 
»art  tlie  result  of  the  compression  of  the  capillaries  of  the  mnscleB 
ly  the  contracting  fibres,  nnd  also  the  result  of  the  compression  of 
[he  arterial  tninks  by  the  rigid  muscles.  The  total  resistance  to  the 
:tion  of  the  heart  is  therehy  considerably  increased.  This  resistance 
not  a  matter  of  conjecture.  Increase  in  arteriul  pressure  during 
general  nnisculttr  contraction  has  been  demonstrated  experimentally 
L>y  Traube. 

Ihiring  pregnancy  the  addition  of  the  placental  to  the  Bystemic 
sirculation  involves  a  considerable  addition  to  tlie  work  of  the  heart, 
ircher^  found,  on  examination  of  the  hearts  of  100  women  who  died 
child-birth,  that  the  wall  of  the  left  ventricle  was  invariably 
lickened.  The  average  tliickness  was  '015  ni.  (about  |  inch).  His 
oliservations  have  been  confinned  by  the  clinical  investigations  of 
J)uroziei!:,  who  found  that  tlie  gi-eater  the  number  of  pregnancies  the 
more  permanent  is  the  enlargement.  He  asserts  that  the  enlargenient 
continues  through  the  wliole  of  the  lactation  })eriod,  Friedreich, 
however,  expresses  some  doubt  on  the  subject* 

The  remarkable  liyprTtrophy  of  the  heart  which  is  met  with  in 

l*riijlit's  disease  must  be  considered  among  thoRe  which  result  from 

iilMniction  to  the  flow  through  the  minuter  vessels.     It  occurs  in  all 

trms   of  chronic  kidney  disease,  most  fix^quently  in  the   contracted 

adney,  least  frequently  in  thelardaceoua  form.   According  to  Grainger 

swart,  it  is  invariable  in  the  last  stage  of  the  acute  inflammatoiy 

fection,   in   which,    the   disease  having   assumed  a   chronic   form, 

the  kidney  undergoes  reduction  in  bulk. 

The  hy]iertrophy  which  occurs  in  this  condition  is  confined  t^  the 

fft  ventricle,  and  is  often  uncomplicated  by  dilatation.     It  is  frequently 

msiderable  in  amount.    Among  such  hearts  the  best  examples  of 

imple   hypei-trophy   are   met    with.      After  death   the   lieart  often 

lains  firmly  contracted,  and  the  characters  of  a  concentric  hyper- 

iphy  are  simulated.     Dilatation  may  co-exist  with  the  hypertrophy 

iu  consequence  of  coincident  degeneration. 

The   association   of  this   hypertrophy  of  the  heart  with   kidney 

isease  was  first  pointed  out  by   Bright  in   1827^  as  so  remarkable 

lat  some  causal  connection  lictwecn  the  two  must  exist,  and  he 

:erwarda,  in  1836,*  ex])ressed  hia  opinion  "either  that  the  altered 

lality  of  the  blood  affords  irregular  and  unwonted  stimulus  to  tlie 

gan   immediately,   or  that  it  so  affects  the  minute  and  capillary 

ircnlation  as  to  render  greater  action  necessary  to  send  tlie  blood 

Tlii-ongh  the  distant  subdivisions  of  the  vascular  system."     Tlie  latter 

theory  is  that  which  has  obtained  general  acceptance,  with  certain 

modifications   to  be  alluded  to  more  fully.     Modem   investigation, 

rhile  it  has  extended  our  knowledge  of  the  conditions  under  which 


I*  AHiiTPs  Q^n.  dp  Med.,  Mnra  18iiP,  and   nnle  hy  Lanher  ftpp*«nd<Hl  tft  a  pAjtor  by 

'  •Jii^p',  If>f^.  loin,  xvi   1828,  |i.  521. 

•  Jtcnckiunkbt-itrti.  p.  2HS.  »  Med.  Etporttf,  p.  23. 

'«  GxtfM  Hosp.  Ke[K)rts,  vol.  l  p  307. 
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the  hyperfcropliy  arises,  has   scarcdy  carried  us   fnither  in  ov 
ezplazuition. 

The  most  important  addition  to  onr  knowledge  is  certainly  tbe  M 
that  increased  tension  of  the  arterial  blood  commonly  occnn  in  fhoM 
cases  of  Bright's  disease  in  which  hypertrophy  of  the  heaii  is  is 
often  found.  The  hardness  of  the  pulse  in  such  cases  had  long  \xm 
remarked,  but  its  significance  was  not  generally  recognised  niml  tia 
sphygmograph,  by  supplying  a  measure  of  its  degree,  drew  attentinKts 
its  importance  as  supplying  independent  evidence  of  an  obstmctiaD  fi 
the  movement  of  the  blood  through  the  smaller  vessels. 

Traube,^  who  first  called  attention  to  the  significance  of  the  n^ 
creased  arterial  tension,  assumed,  in  efTeot^  that  the  increased  leaifltaiNi 
within  the  kidney  was  the  cause  of  the  obstruction.  The  theny  1m 
been  largely  accepted  in  Germany,  but  its  manifest  inadequacy  "F** 
vented  it  from  meeting  even  partial  acceptance  in  this  conntiy.  nk 
said*  that  Traube  himself  before  his  death  ceased  to  hold  itia  ib 
ormnal  form. 

In  the  smaller  arteries  a  remarkable  change  of  stmoture  iM 
pointed  out  by  George  Johnson  in  I860-  as  hypertrophy  of  til 
muscular  coat."  First  discovered  in  the  kidney,  the  change  was 
found  to  be  general  throughout  the  system,  llie  occurrence  of 
increased  thickness  of  the  walls  of  the  arteries  is  now  genfl 
admitted,  and  the  view  that  the  thickening  is  due  to  hypertiopliy  dt 
the  muscular  coat  has  received  very  wide  confirmation.  Musoutf 
over-action  being  the  only  known  cause  of  muscular  hypertn^ilj, 
Johnson  at  first  ascribed  the  vascular  change  to  the  same  cause  as  tn 
hypertrophy  of  the  heart — the  resistance  to  the  movement  of  the 
blood  through  the  capillaries.  It  was  assumed  that  the  arteiiei 
by  their  contraction  aided  the  circulation  of  the  blood,  and  ove^ 
acted  to  overcome  the  increased  resistanca  But  with  the  fall  of  tbe 
theory  of  arterial  propulsion,  this  explanation  became  untenable.  The 
function  of  the  muscidar  coat  of  the  vessels  being,  as  far  as  is  known, 
the  adjustment  of  the  calibre  of  the  vessel,  permanent  spasmodic 
contraction  became  the  only  explanation  of  the  hypertrophy,  and  htt 
been  for  many  years  ably  maintained  by  Johnson.  That  sodi 
spasm  exists  is,  on  Johnson's  facts,  highly  probable,  and  may,  the 
writer  believes,  be  actually  seen  in  the  arteries  of  the  retina  in  most 
cases  of  Bright's  disease  in  which  a  high  arterial  tension  exists.  !n« 
effect  of  such  spasm  must  be  an  increased  resistance  to  the  movement 
of  the  blood  in  the  arteries,  an  augmentation  of  its  tension.  Instead 
of  aiding,  it  thus  directly  opposes  the  action  of  the  heart.  That  it  is 
the  sole  cause  of  the  increased  resistance  may  be  doubted.    Even  if  it 

>  ZusammeDhang  zwischen  Hcrz  u.  Kioreukrankbeiten,  Berlin,  1856. 

*  By  Milner  Fothergill,  Diseases  of  tlie  Heart,  p.  286.  The  iaadeijuate  cLuida 
of  Traube's  theory  let!  Bamberger  into  a  denial  of  Tmube'tt  facts,  relative  to  the 
iucreaaed  obstruction  to  the  moveuicnt  of  the  blood,  and  conaenuently  inercu.-t>>d  artcriii 
pressure.  But  tliese  facta  may  now  be  considered  to  be  estaolishcd,  and  the  detaik 
of  the  controversy  between  Traube  and  Bamlwr^r  hare  ceased  to  be  instructive. 

•■'  Mtd.-Chir.  Trans.,  vol.  xxxiii.,  1850,  p.  107. 
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lie  only  cause,  the  difficulty  ia  not  lessened,  for  wc  are  almost 
Irani  of  its  origin  as  we  are  of  the  nature  of  any  obstruction 

I  the  changed  compoaition  of  tLe  blood.  The  natural  eflect 
leased  arterial  tension,  increased  endocardial  i)ressure,  is  ira- 
je  relaxation  of  tlj«  niinuto  arteries,  and  freer  circulation.    The 

of  the  vessels  under  these  circuiuistances  is  therefore  a  ]thcno- 
!  yery  difticult  to  explain.  Ludwij^'  asserts  on  experimental 
|b  that  it  is  due  to  the  action  of  the  retained  urinary  salts  on 
|o-niotor  centre. 

II  existence  of  the  liyjiertrophy  of  the  muscular  coat  of  the 
>  has,  however,  been  denied  by  Gull  and  Sutton,'  who  ascribe 
ickening  to  a  "fibrosis,"  and  attribute  the  resistance  to  the 
lent  of  the  blood  to  the  obstruction  in  the  vessels  due  to 
Slasticity  of  this  tissue.  Tiny  do  not  rcj;5'nnl  the  fibrosis  as 
mequence  of  the  renal  lUaease,  but  as  a  primary  general  change,  of 
iLe  affection  of  the  kidney  is  only  one  local  instance.  This  theoiy 
primary  general  character  of  Brij^lit's  disease  accords  very  well 
le  phenomena  of  some  cases,  but  as  an  explanation  of  all  cases 
feracting  kidneys  it  is  open  to  some  abjections  apart  frniu  the 

I  which  must  be  attached  to  Johnson's  observations.  In 
iases  of  contracting  kidaey  tlierc  is  certainly  fibroid  over-growth 
^ind  widely  distributed,  but  the  degree  of  change  in  the  kidney 
taparably  greater  than  tliat  in  otiicr  organs,  so  as  to  sui^'gest 
y    the  idea  of  a  primary  affection   of  the  kidney.      Another 

II  be  taken  into  consideration  is  that,  whatever  be  the  cause 
!byperlrophy  of  the  heart  in  the  contracted  kidney,  q  similar 
IDpliy  resulte  as  a  remote  consequence  of"  kidney  disease  un- 
^bly  local  in  its  origin.  In  later  stages  of  an  acute  nephritis, 
iophy  of  the  heart  is  even  moi*e  frer[uent  than  in  the  primary 
ling  kidney,  and  is  associated  with  the  same  increased  arterial 

(conclasion  then  seems  to  be  that  hypertrophy  of  the  lieart 
,iii  kidney  diseases  as  a  result  of  increased  arterial  blood- 
K  the  result  of  some  obstruction  to  the  movement  of  the 
1  the  minute  vessels ;  that  such  obsti-uction  is  in  many  cases 
pirect  consequence  of  the  kidney  disease  j  tliat  it  is  accom- 
jin  moat  cases  with  a  nmrbid  state  of  tlic  smaller  arteries,  to 
^  is  in  [lart  to  be  ascribed. 

y,  in  some  cases,  the  obstruction  causing  the  hypertrophy  of 
ttricle  may  be  situated,  not  in  the  vessels,  large  or  snidl.  but 
[  them,  in  the  other  side  of  the  heart.  Thus  in  mitral  ob- 
in,  the  right  ventricle  is  veiy  constantly  hypertrophicd ;  in 
lion  in  the  pulmonary  system  and  right  side  of  the  heart,  the 
Itricle  may  become  h}'pertrophied.  The  obstruction  may  even 
the  same  side  of  tlie  heart,  and  act  tlirough  both  systems  of 
the  pulmonary  and  the  systeruic.     Thus  mitral  regurgitation 

^m  >  M<Ml-Chir.  Tnmi  toI.  Iv.  1671 
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may,  as  Friedreich  has  remarked,  cause  not  only  congestion  of 
lungs,  distension  of  the  right  side  of  the  heart,  over-filling  of 
systemic  venous  system,  but  increase  on  the  tension  of  the  arU 
blood,  and  thus  cause  an  increase  in  the  work  of  the  left  ventricle, 
an  increase  in  its  hypertrophy.  It  is  not  easy  to  understand  the 
chanism  by  which  this  arterial  distension  is  effected,  but  as  a  cht 
fact  it  is  unquestionable,  and  occurs  especially  in  cases  of  uii 
regui-gitation,  in  which  the  left  ventiicle  is  greatly  dilated  and  hy 
trophied.  It  is  perhaps  to  be  ascribed  to  the  effect  of  the  secoui 
dilatation  of  the  right  side  of  the  heart  in  augmenting  the  mechau 
obstruction.  A  tracing  from  a  pulse  in  such  a  condition  is  sin 
in  Fig.  1,  p.  714. 

It  may  be  convenient  to  group  the  causes  of  hypertrophy  wl 
have  been  described,  first,  according  to  their  position  (Table 
secondly,  accoi'ding  to  their  effect  (Table  II.). 


TABLE  I. 


EXCITiyO   CAUSES   OF    CABDIAC    nYPERTROPHY. 


Over-action,  primary 


Kerviius  jialpitati>in,  efTt 
alcohol,   h'a,    cnVtt, 
muflculiir  eiruit(iD}iu 


Over-action. 

toiiu-rcas- 
Cfi  rcaist- 
aiic*    .     . 


Ezocardial Peiicardial  adlMsioiti. 

-  f  DilatatiuD  of  heart,  [>ni 
Increase  in  niasa  of  blood  to  bo  moved     •    •  C      "^  H«<'<iiidaTy  tu  tv^J 

\     tion.  *i-. 


Endocar- 
dial    . 


{  Withiu  th^lieart,  acting  im- 1  «  ^,„  ,-      „,  ..j-,^ 


lucrvase  inol)- 
Blruc-.tion  to 
iitoveiueiit  itf 
bloixl,  tiitu- 
at«;d     .     .     . 


4  J    ■  /  Constriction  of  aorta,  or 

iV^  J       n)onar>-  artfr^".  aneum 

iarfeis         I      diiJi>laL-«iiK'iit 


Outside  tlio  ( 
heart. 


Arterial 

system 

generally. 


Arterioles 

and 
capillaries. 


\  Deji^euerativc  cbdnzi^s.  !•' 
i      elasticity,  aiht-ruiiu,  i 

Emphysema,  i  Tulnn'cs 
rirrliitKis.  I  a>.-:iiit: 
pleural  ef-  ,  riirht » 
lusionH      .  ■      tiii'l*. 

Muwular  ef-  ', 
fort<fnpt.)  ■  Oenffil. 
presuancy.  S    liiui'fi 
Bright'*  I     vtntnc. 
diseoiie .     . 


Within  heart,  actiiic  circuit- 
ouKly,  through  rirculatioa. 


Valvular  disease,  AC- 


TABLE II. 


CAUSES    OF    HYPEKTROrnV. 
ArrECTiNo— 

All  I'ABTH  OF  Heakt — 

OvtT-nction  from  iutvous  nud  toxic  influences. 
Diliitatiou  of  cavities. 
Displacement  of  heart. 
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Lkft  Venthiclk— 

Mitml  rcgurgitUiou. 

Coit-striutiuu  imd  rt^giir^itatiuu  at  aortic  orifice. 
Coudtrictiou  ur  comprvHsiou  of  aorta. 
Auf>uri»m  or  iiorU  {'.), 
Degeiiemtign  of  urtuiial  system. 
Renal  iliBt^aw. 
Prvguancy. 
MnsiMilar  efforts. 

Yolnilar  di«fC8sc  nf  right  sklo  of  heart,  and  all  caases  of  dilata- 
tion or  right  Tcntricle. 

Lett  ArnicLE— 

Mitral  eoDBtriction  and  incom]»otoiice' 

BioiiT  Ventril-lk — 

Const ri'Hiuu  or  n-gurKitnlioii  at  imlmoiinrj'  orifico. 
C'ciuatrii!tion  of  or  |iri:a.iiiie  on  piiIiiioMary  arteiy. 
Degeneration  of  pulmonary  artcricH. 
Luug  iliHfAses,  nbstriictiug,  comjirctuiiug,  and  destroying  vesaela. 

Chronic  bronchitis. 

EiuphyHcma. 

Ciirhoflia. 

Pleuml  elFiHion. 
Affitctiuns  of  raitral  orifice. 

RioilT  AuiucLE — Kc;;argitatiou  and  coustHction  at  tricuspid  oriOoe. 

By  what  tueclianism  tlie  increased  M'ork  leads  to  muscular  ovcr- 
>wth  we  have  little  knowledge.  The  thei>n'  lias  been  \^\\\.  forward 
lat  the  efFect  dejHiiids  on  reflex  dilatation  of  the  coronary  arteries. 
Increased  blood-pressure  within  the  heart  is  known't^)  inhibit,  by  the 
depressor  iK-ire,  the  vaso-niotor  system,  causing  dilatation  of  the  minute 
ftrt^iries,  and  freer  circulation.  The  coronary  arteries  are  believed  to  jmr- 
licipate  in  this  eflect,  and  the  readier  circulation  thronnh  them  has 
been  ihoujjht  to  l>e  the  cause  of  the  hypertrophy.  That  such  an  action 
occurs  is  most  prfibuhle,  and  it  is  j»robable  that  thus  the  nourishment 
necessary  for  overgrowtli  is  su])plied.  P>ut  that  it  is  not  the  sole  cause 
is  almost  certain,  from  the  fact  that  if  the  work  of  a  muscle  remains 
the  same,  a  larger  supply  of  blood  lo  it  hits  no  |>nwcr  to  increase 
the  muscular  tissue.  AVe  are  driven  to  assume  a  direct  influence  of 
the  increased  contraction  on  the  growth  of  the  libre.  The  average 
force  exerted  habitually  by  a  muscle  is  far  below  its  possible  maximum 
at  any  moment.  It  would  seem  as  if  this  average  force,  and  the  hulk 
of  the  muscle,  were  pnjjiortioned,  thatBn  increase  in  the  habiLuul  force 
leads,  in  due  nutritive  conditions,  to  muscular  over-growth.  "Whether 
this  over-growth  is  the  restilt  of  the  direct  mechanical  stimulus  to  the 
contmeting  fibre,  or  whether  it  is  the  result  of  a  rellex  influence  exerted 
tliniugh  the  nervous  system,  and  excited  by  the  increased  pressure  on 
th(!  endocardium  or  by  the  Increased  tension  on  the  contracting  fibres, 
ire  do  not  know. 

One  condition  is,  however,  essential  for  the  development  of  hyncr- 
tiophy — time.  A  certain  period  is  necessary  for  growtli  of  old,  or 
for  the  development  of  new  ti.ssue.  Dilatation  may  occur  quickly; 
hypertropliy  can  only  t^ike  j'lace  slowly.  Hence  the  rapidity  with 
vliich  an  increased  re-distance  is  developed  largely  influences  the 
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resulting  condition  of  heart.  Obstruction  is  usually  slowly  devddP^ 
regurgitation  may  occur  rapidly,  nnd  tliis  is  one  reason  wLy  tin 
former  entails  so  much  simpler  au  I»ypertrophy  than  the  latter.  ^ 
too,  in  the  obstruction  which  is  developed  in  the  most  (i^dua 
uinnuer,  that  of  Bright's  disoasp,  uncomplicated  hyperd  '  '? 
commoner  than  in  any  other  morbid  sUto.  The  related  t 
of  origin  of  hy[)ertr(tj)hy  and  dilatation  are  considered  more  fully  ifl 
the  articlf^  ou  iJilatutiou.  i 

A  few  cases  of  hyjjortrophy  have  been  recorded  in  wliich  no  me- 
chanical cause  for  the  hyj>ertrophy  could  be  discovered.  Their  pro- 
portion to  the  c^ses  of  hypertropiiy  in  which  a  mechanical  iniluvnoa 
can  be  tmced  is  very  small,  so  small  that  it  is  probable  that  son* 
such  cause  may  have  existed  and  have  escaped  ohserwttion.  Soma 
of  the  cases  were  recorded  before  the  relation  of  hypertrophy  of  tbtt 
heart  to  kidney  disease  was  well  known,  and  the  existence  of  ibm 
latter  may  easily  have  been  overlooked.  In  Bristowes  case  ofl 
"  hypertrophy  without  sufficient  cause,"  recorded  in  the  Path.  TranaJ 
vol.  v.,  p.  82,  the  heBit,  which  weighed  twenty-seven  ounces,  wiij 
uniformly  enlarged  and  hypertrophii'd  without  local  disease,  bat" 
the  kidneys  were  reduced  iu  size,  and  granular,  and  pi-e^ented  atrophy  < 
of  the  Jlalpighian  bodies.  In  other  cases  the  increased  bulk  of  the 
organ  is  due  to  an  increase  in  the  fibrous,  as  well  as  in  the  muscultt' 
tissue.  Such  was  the  case  iu  a  heart  weighing  forty  ounces,  preBerved 
in  St.  Geoi*ges  Hospital  Museum,  and  supposed  to  be  an  example  of 
true  hypertrophy,  imtil  Quaiu  exaudued  it,  and  discovered  its  real 
nature. 

Pathological  Anatomy. — Hypertniphy  may  occur  iu  each  divisioo 
of  the  heart,  but  vai'ies  in  different  parts,  both  in  the  frequency  of  its 
occurrence  anil  iu  the  degree  commonly  attained.  The  comi>arative 
affection  of  the  different  parts  of  the  heart  depends  partly  on  the 
frequency  and  degree  with  which  the  causes  of  hypertrophy  allect  die 
different  portions,  and  partly  on  tlie  amount  of  muscular  tissue  eacb 
part  possesses,  and  by  wliich  it  is  enabled  to  resist  rather  than  yield 
to  the  internal  pressure,  which  is  the  cause  of  the  hypertrophy.  The 
left  ventricle  is  that  affected  most  frequently,  and  in  the  greatert 
degree.  Next  in  frequency  and  degree  comes  the  right  ventricle ;  then 
the  left  auricle  ;  lastly,  the  right  auricle.  It  is  rare  for  the  h^ftert  rupby 
to  be  geueral,  and  to  atlect  all  parts  of  the  heart.  More  conuuunly  it 
is  partial,  allecting  one  part  only.  The  increase  in  the  weight  of  the 
heart  is  the  invariable  characteristic  of  hypertrophy.  Since  the  heallhy 
heart  consists  almost  exclusively  of  muscular  tissue,  over-growth  of 
that  tissue  cannot  occur  at  the  expense  of  any  other  coustitucot» 
and  must  result  in  au  absolute  increase  in  the  weight  of  the  Iieart, 
pro]>ortioned  to  the  hypertrophy. 

There  is  also  in  most  cases  an  iuci'ease  in  the  size  of  the  heart.  Ifllr 
cavities  of  the  heart  are  unaltered,  the  increase  in  its  she  is  pro[>orUon6d 
to  the  hypertrophy.    This  is  the  case  in  the  so-called  '^simple"  hyper 
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rophy.  The  cavities  rarely,  however,  remain  uiichanfjed.  Tliey  are 
elievecl  by  eome  autliorities  to  be  occasionally  diminished  in  size.  The 
earl  tlieu  may  be  of  normal  size,  or  may  be  very  sliyhtly  enlarged. 
'he  incrwised  thickness  of  the  walls  is  at  the  expense  of  the  cavity, 
'liiuh  nmy  become  reduced  to  very  small  dimensions,  it  is  said 
icapable  of  conlaining  a  walnut.  Tliis  constitutes  the  concentric 
ypertrophy  of  Bertin.  Lastly,  the  cavity  is,  iu  tlie  majority  of  cases, 
ilated,  and  the  tlilatation  adds  greatly  to  the  size  of  tlic  heart  This 
>iistitntes  tlie  eccentric  variety  of  Bertin. 

Conctniric  hjprrh'ophy  of  the  heart  has,  in  most  recorded  examples^ 
een  local,  and  contined  to  the  left  ventricle.  Its  existence  has, 
f>wever.  been  the  subject  of  much  discussion.  It  was  thought  to  be 
)inmon  until  Cruveilhier,  in  1S3'^,*  ]H>iuU.'d  out  liow  perfectly  its  charac- 
TB  wt-re  simulated  by  hearts  the  suhjects  of  simple  liypertrojthy  and 
ogt-uiortem  contraction.  When  the  lieart  is  at  the  time  of  death  in 
ptole,  the  final  contraction  is  fi.xed  by  the  rigor  mortis,  the  thickened 
Bis  are,  by  their  contraction,  further  increased  in  thickness,  and  so 
;tnain,  and  the  cavity  is  reduced  to  very  snudl  dimensions.  The  rcsem- 
l«nce  nf  such  a  heart  to  "concentric  hypertrophy"  is  admitted  by  all 
athorities.  Cruveilhier  maintained  lliat  all  cases  of  the  supposed 
bangc  are  thus  explicable,  that  the  cavity  of  sucli  a  ventricle  can 
Iwaysbe  opened  out  with  the  fingers,  and  iu  this  lie  has  been  followed 
f  Budd  *  and  many  later  puthulogists,  who  urge  further  that  the 
^ntraction  of  the  cavities  supposed  to  occur  is  incoia[iatible  witli 
!ie  absence  of  symptoms  of  impeded  circulation  of  the  blood. 
»lher  authorities  believe  that  concentric  hj-portropliy  does  rarely 
Bpnr.  Skoda,  Rokitansky,  Bamberger,  Forster,  Walshe  are  all  of 
Pt  opinion.  They  af«ert  that  hearths  are  occasionally  met  with,  the 
inties  of  which  are  so  small  that  the  hypothesis  of  mere  contraction 
I  untenable,  and  is  not  verilied  by  the  effect  of  post-mortem  decom- 
odtion,  which  should  relax  completely  the  contraction  of  rigor 
lortis.  iJechambre  and  Forget  maintained  that  such  heartxS  could 
lOt  be  expanded,  as  simply  contracted  hearts  can  be. 

The  balance  of  recent  pathological  evidence  is  certainly  opposed 
D  the  occurrence  of  concentric  hypertrophy.  It  is  to  be  noticed 
bat  the  carefid  pathological  observation  of  recent  years  has  brought 
a  light  ffw  ftujtiKJsed  examples  of  this  change.  One  specimen  only 
as  been  brought  before  the  Tathological  .Society.^  There  is  iu 
be  museum  of  Univei-sity  College  a  specimen  (No.  2,140)  wliich  has 
«en  descriV>ed  as  itself  establishing  the  existence  of  the  change 
tat  on  close  examination  its  characters  are  far  from  satisfactory 
vidence — it  is  obviously  merely  an  example  of  the  j>ernianent  con- 
Action  of  a  heart  the  subject  of  simple  hypertrophy.*     The  known 

«  Diet,  lie  Med,  ct  lie  CTiir.  Prat,  art.  UypcTtrophic. 

s  M*d  -Ckir.  Tnns.»  1838. 

«  I^v  Wt.tkliAin  Lp^.    Tnwifl.  Pull*.  Soc.  vol.  xxv.,  p.  105.    Tlie  Kjioctmco  presented 

n  of  tbtt  mitral  oritici'.     OctaiU  of  tlie  mcuurvmeut  and  wuigbt  of  the  heart 

■  fii. 
■^llic  &]H.'ciuicii  in  question  has  boon  appealed  to  as  so  decisive,  and  illustrates  so  well 
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raecbonisni  of  hypertrophy  renders  the  origin  of  this  foim  of  ovrr- 
growth  scarcely  conceivable.  If  hypertrophy  is  the  result  of  iacreaud 
work,  increased  intra-vcntricular  pressure,  the  volurae  of  the  blood 
within  the  veulricle  can  scarcely  have  been  lessened  ;  butvithout  such 
iL'Sseiiing,  reduction  in  the  size  of  the  cavity  connot  have  occunvd. 
Thus  the  increased  thickness  of  the  wall  and  lessened  size  of  tW 
cavity  are,  on  etiolojj^iciil  grounds,  almost  iucnnipiitible.  Moreovtf, 
post-mortem  decomposition  relaxes  heaits,  firmly  contracted,  in  a 
verj'  imperfect  maimer. 

Concentric  hyjiertrnphy  of  tlie  right  ventricle  has  been  deflcribnl 
OS  an  occasional  consequence  of  some  congenital  malfonnatioDB  of 
the  heart 

Ecccntrk  ffypertrophp. — The  thickenincr  of  the  wall  in  eccentric 
hyperJropliy  is  not  always  conspicuous.     Tlie  cavity  is  dilated,  and  iht 
superficial  area  of  the  wall  incrciified,  arid  the  increase  in  tissue  may  be 
only  enough,  or  even  not  enough,  to  maintain  the  normal  thickness  of 
the  wall.    Thus  the  wall  of  tiie  left  ventricle  may  be  so  hypertrophicd 
as  to  lead  to  a  considemble  increase  in  the  weight  of  the  heiut,  nvA 
yet  may  b3  only  of  the  a\eni*^e  thickness.     In  estimating  the  pn  - 
and  amou  it  of  liyi>ertro]ihy,  tlierefore,  the  size  of  the  cavity  ; 
always  he  taken  into  consideration.     In  one  of  the  heaviest  li 
recorded,  a  heait  much   dilated,  the  thickness  of  the  wall  of  tin-  ir ;; 
ventricle   was  not  more   than    is   common  in  leas  dilated  bciuts  of 
only  half  the  wei^lit. 

The  increase  in  the   size  and  weight  of  the  heart  is  often  rcrr 
cousideralile.     In  estimating  them  it  should  Ik?  rememl»ered  thru  '1 
normal  avcra^^e  weight  vnrics  according  to  the  sex.  ago,  size  oi    !> 
individual.     These  are  considered  elsewhere  (art.  "Size  and  W-  j 
of  the  Heart.*')     A  heart  which  exceeds  9  oz.  in  a  man  or  8  o/,  in 


the  chamrters  whieh  have  led  to  the  entabliibmnit  of  this  variety,  that  It  is  wortk 
deUiJcd  dcHcnptioQ.  In  the  riri^ulnr  glau  jar  in  which  it  had  been  prfiitcrvod  for  muf 
yt^ars  it  ci*rtainiy  had  strikiiip  jiroportiona.  The  walls  niiircAred  of  ^ireat  thick:ii««,  *aJ  lb» 
cnvity  " scarcely  tapalile  oriMiiiUiuiii^u  huxidimt"  Whcuri'mov«d  from  thpj*ril»pp««wi 
considerably  aiuaUtT.  Its  woiubt,  with  the  root  of  the  aorta,  ib  11}  <«.,  bat  it  h«4li« 
kept  forroony  ywrs  in  spirit.  Tho  external  length  of  (iie  ventricle  is  i  inche*.  T^- 
]ietLrt  Itaa  been  divide<l  trauavcrucly  midway  between  the  Iwiw  and  Brei  of  lli»'  l-^f- 
vontriclc.  The  diami'tcrs  of  the  section  are  antiTo- posterior  2|  inches,  lateral  3inc^« 
It  ia  evidently  a  firmly  contracted  heart,  for  the  cavity  of  the  rij^ht  vuntrieU'  i«  aBMT* 
ciir\'ed  line.  The  nirity  of  the  left  ventrli^le  i^i,  on  rloso  ejcaniination,  hU  IUt«  ;  fruK  Um 
contre  three  liupur  hrftnches  radiate,  and  cun  bo  opened  up.  Betwr-t^u  thrm  lin  lie 
enlarged  papillary  iuu»clea.  Ou  me.iaurcnient  with  a  win?,  tlie  rircnmrerrnre  of  tbi* 
alellatc  cavity,  foUowinf;  its  brauchos  but  exclndinf;  the  loose  popillary  mu5eleSt  i»  H 
iuclie.<i.  But  the  most  conclusive  evidence  in  atforue«l  by  the  thicknw«  of  the  w^U* 
ineaAurt'd  at  tJic  cxtremitica  of  the  mdii  of  the  carity.  On  the  left  side  the  wall  meanni 
I  of  an  inch,  in  front  and  behind  ju^tt  ^  inch  in  thioknem.  After  every  AllowaBc«  hii 
been  made  for  the  effect  of  the  spirit,  it  seems  clear  tliat  the  thieknesa  of  the  wall  t»  oftljT 
n  litth'  above  the  normal.  The  increased  weight  is  j-roof  that  the  extent  of  the  waU 
cannot  have  been  Indnw  Ihc  uoruial.  It  is  r-lcnr  also,  from  the  atJiteofthe  right  %'entricK 
that  the  heart  Is  Umily  oontractcd,  and  also  that  the  circumference  of  the  inner  sarfAcr  ^ 
the  left  ventricle — the  te.st  of  the  artnnl  ifduction  in  size  of  the  rarity  —in  littir,  if  ao^. 
leaa  than  thenornml.  It  Brcms,  therefore,  to  be  uieroly  an  example  of  firm  rniitnrttM 
iu  a  he;irt  thu  subject  of  moilerate  siuiple  hypeitropby.  The  hiiilury  of  the  Apecitttm^ 
not  known.  ^ 
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ft  woman,  probably  possesses  an  excess  of  some  constituent,  in  most 
cases  of  muscular  tissue.  A  common  weight  for  Lypertmi^liied  heiirts 
is  12-16  oz.  Hearts  are  occasionally  seen  of  iinich  fjit-Htci'  weight, 
especially  when  dilatuiun  extends  the  area,  and  hypt^rtrophy  the 
thickness  of  tlie  cariliac  walls.  Under  these  eivcuniHtancBs  tlie 
enormous  "bovine"  hearts  arc  met  with.  Walslie  has  ntet  with  otte 
weighing  40  oz, ;  Laucisi  mentions  one  which  weij^hiid,  emptied  of 
blood,  two  pounds  and  a  half ;  Crokor  Kinj;;  one  of  44^  oz. ;  Austin 
Flint  one  of  -46  oi;.,  while  herirts  wOi^hiug  4(5J  oz.  have  been  shown 
by  Bristowe  and  by  David  at  tlie  ratholotrical  Society.  The 
enormous  weight  of  Hve  pounds,  nientianed  by  Lieutaud,  must  be 
regarded  as  doubtful  How  much  loore  tiien  the  "quinze  livres"  of 
Marchetis ! ' 

The  shape  of  the  heart  is  altered  accordiu|j;  tu  the  part  affected.  If 
one  ventricle  is  more  affected  than  the  olher,  that  which  is  the  more 
hypertrophied  forms  a  larger  share  of  the  apex  than  in  heidlh,  and 
the  chief  enlargement  of  the  lipart  is  on  ilie  side  of  tlie  affected 
Tftntriele.  Tlius  in  simple  hypeitruphy  of  W\\'.  left  ventricle,  the 
extremity  of  that  ventricle  extends  l^yond  the  other,  so  as  alone  to 
oonstitute  the  a[>ex,  while  increased  width  results  from  the  lateml 
enlarj^ement.  The  resulting  shape  resend)le3  an  obtuse-ani^led  trianj;le 
when  the  heart  is  relaxed,  an  elon^'ated  ovoid  when  partially  contracted. 
Ill  hypertrophy  of  the  rij^lit  venLiicie  the  exiremity  nf  that  vi-ntriclc 
extends  to  the  ajjex  of  the  heart,  hut  dous  not  usimlly  pasn  heyoml 
Uie  other.  Heuco  the  apex  is  much  rounder  than  iti  Iiealtii,  and 
may  be  indistinguiyhahle.  When  dihitjUion  is  joiued  to  the  hyper- 
trophy, the  width  of  the  heart  is  much  increased.  an<l  the  transverse 
may  exceed  the  vertical  diameter.  This  is  especially  the  case  wlten 
■jht  ventricle  is  affecte<l,  when  the  Iieart  may  assume  an  almost 
h-al  shape.  Hypertrophy  of  the  auricles  is  never  sutMcient  to 
tiller  the  shu|>e  of  the  heart;  the  effect  of  their  dilatation  is  considered 
where. 

increase   in  the   thickness    of  the   wall   is    in    direct    pro- 
ion  to  the  amount  of  hypertrophy,  bat  in  inverse  proportion  to 
amount  of  dilatation.     The  hypertrophy  is  usually  so  much  in 
of  the  dilatation  as  to    cause   an  absolute  iucreiuse    in   the 
ikness  of  the  wall.      This  is  commonly  greater  in  the  outer  wall 
in  the  septum.     In  the  ventricles  the  trabecuhe  and  papillaiy 
iuscles  usually  ]»articipate  in  the  hypertrophy,  and,  it   is  said,  to  u 
greater  extent  in  the  rij^ht  than  in  tlie  left  ventiicle.    Sometimes  they 
are  thinned,  wlien  the  heart  is  dilated 
In  health  the  thickness  of  the  ventricular  wall  varies  considerably 

1  (b....».^r  i,y  .Sfk|iap,  ]or.  fit,  torn.  U  ,  f>.  40S.     Bt'llui^hsni  is  wii<I,  hy  wvtini]  wrilrrK, 
U'  vith  a  hpurt  wi-ighiii^  ^0  ox.     The  only  giouii'l  for  the  ututfitiou  Mf  iii.h  t4)  bo 

til.-  iiuin  statciq  'hit  hr  IiimI  w<*ii  n  hi*nrt  picKcrvetl  in  the  muwum  of  St.  t»corj(o*« 

HoMnUl  which  wnfl  uM  to  weigh  five  poumtf.  Thia  Mi-inn  to  rrfiT  to  thn  \iktp^  hi-art 
•lloilfHl  to  by  ftuvcral  writers  and  niciitiuucti  alnfvu  [\k  70d)  aa  Utdjr  i>XNmitH.ti  by 
Qaaiu  and  foutul  to  weigh  4U  ox. 
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ill  differeut  parts.      The  average  thickness  of  the  wall  of  the 
ventricle  is  about  lialf  an  inch  in  men,  rather  less  in  women.    The 
measurement  should  be  always  exclusive  of  the  papillary  muscles,  and 
the  ]>lace  at   nhic-Ii   the  measurement  is  made   shoiilJ    always  h 
specilied.  The  increase  is  usually  ^^rcater  towards  the  base  than  t- 
the  apex.     Hope  poiuleJ  out  that  the  greatest  thiekcniug  is  >i  ■■ 
above  the  midcllc  of  veutncle,  at  the  place  where  tlie  colummt  ta;:. 
are  inserted.     Thence  it  decreases  suddenly  towanls  the  aortic  orilice, 
gradually  towards  the  apex  of  the  heart.     Occasionally  the  reverw 
obtains,  especially  in  aortic  regurgitation  (Walshe),  and  the  wall  is 
thicker  towards  the  apex  than  towards  the  base. 

\Vlu;n  the  wall  of  the  left  ventricle  measures  three-fifths  of  an  incli 
in  thickness  it  may  be  considered  hypertrophied.  An  increase  in  lh« 
average  thiekness  to  three -q^uaiters  of  an  inch,  or  an  inch,  is  not 
«nconjnion.  An  inch  and  a  ([uarter  is  occasionally  reached,  nod 
it  is  said,  un  inch  and  a  lialf,  or  even  two  inches.  The  larjo 
■dimensions  weiu  probably  in  cases  in  M*hich  there  was  little  dilatitim, 
and  the  heart  was  contracted.  In  the  large  heart  descrilH?d  bjf 
Bristowe,  the  weight  of  wliich  was  forty-six:  and  a  half  ounces,  ibi 
wall  of  the  left  ventricle  was  only  Jths  of  an  inch  in  thicknes 
at  the  base;  the  length  of  the  cavity  of  the  ventricle  being  sii 
inches. 

The  right  ventricle  yields  readily  to  internal  pressure,  and  preseiiti 
u  muiked  increase  iii  the  thickness  of  the  wall  much  I»'ss  freip»'?uilT 
tliun  tlie  left;  simple  hypertrophy  is  very  rare.  The  average  normil 
thickness  of  the  wall  is  two-and-a-half  lines  in  men,  two  lines  is 
women.  When  hypottrophied  it  is  ollen  a  tliird,  or  half  an  incli  in 
thickness,  and  even  in  rare  instances  tliree-quarters  of  an  inch,  an 
incli,  and  even,  it  is  said,  an  inch  and  a  quarter  (Bertin,  8Sth  case, 
"eleven  to  sixteen  Hnef5.''J  The  numerous  columuie  came^D  tat 
commonly  inucli  thickened.  The  ca\"ity  is  usually  enlarged,  hut  mA] 
be  lessened  in  rare  cases;  probably,  however,  only  in  cases  of 
formation.  When  the  ventricle  is  thus  hypertrophied,  and  tlie 
ventricle  is  dilated,  the  two  may,  as  Morgagni  and  Bertin  reiuarfc 
seem  to  have  become  transjiosed. 

The  left  amide  is  not  unfrequcnily  hypertrophied.     The  tf 
normal  thickness  of  its  wall  is  cue  line  and  a  half ;  where  bypert: 
it  may  reach  two  to  three  lines.     The  right  auricle  is  rarely  h^ 
trophied,  and  always  in  least  degree.     The  average  thickness  o! 
walls  is  one  line;  when  hypertrophied  it  may  attain  oiie-and-a-balf 
two  lines.     Tlie  auricles  have  never  been  found  to  present  contnctloff 
of  their  cavity. 

In  jiure  liypertroi)hy  the  part  changed  is  of  firm  consistence,  fi 
than  the  normal  heart,  so  that  the  walls  do  not  collapse  wbea 
across.    It  presents  little  deviation  froni  the  normal  colour,  it  is 
times   a  little   darker.     Such  unmLKed   hypertrophy  is  ran*. 
commonly  the  tissue  ha.s  undergone  degeneration,  and  is  paler 
«ofter  than  normal,  sometimes  generally,  sometimes  partiallj.  Bolt' 
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tAiisky  points  out  Lbiit  in  llio  liypeitro|.i]iy  ol'  tbo  ventricles  the 
dianged  wall  of  the  tight  ventricle  is  always  tougher  than  that  of 
the  left. 

The  hypertrophied  wall  of  the  heart  tisufllly  contains  more  filtroua 
tissue  than  the  hcnlthy  %vail,  The  lissiiti  lies  Ixjtwefn  tlie  primitive 
biuullea,  separating  thtin,  and  here  and  there  Forms  more  extensive 
tracts.  This  chauge^wheu  more  considerable,  is  considered  as  "  fibroid 
degeneration."  It  is  more  abundant  in  the  wall  of  the  right  ventricle 
than  in  that  of  the  left,  and  doulttless  is  the  cause  of  its  greater 
consistence. 

The  nature  of  the  change  iu  the  muscular  fibre  in  hypertrophy  has 
been  the  subject  of  much  discussion.  Does  tlie  increase  iu  the  size 
of  the  heait  depend  on  an  increase  iu  the  size,  or  in  the  number  of 
fibres?  Tlic  evidence,  in  same  degree  conflicting,  is  on  the  whole 
•trougly  iu  favour  of  the  view  that  the  increased  tldckuess  of  the  wall 
ifi  due  solely  to  increase  iu  tlie  number  of  tlie  fibres  constituting  it, 
i.e.  to  the  formation  of  new  fibres.  The  chief  evidence  of  an  increase 
in  the  size  of  the  fibres  is  oblniiird  from  the  meapurtiuents  of  Hepp/ 
Btill  quoted  as  authoritative,  and  ^vho  asserted,  and  gave  measure- 
ineuts  to  show,  that  the  average  thickness  of  the  tibres  in  Lypcrtrophy 
is  about  four  times  the  thickness  of  the  filires  in  health.  This  con- 
clusion, however,  by  itself  suggests  a  fallacy,  since  the  averngo 
thickness  of  tlie  wall  in  hypertrophy  is  less  tliati  <h)nble  the  average 
normal  thickness.  Vogel  iiud  Hetile.  Kindlleii^ch  and  M'al^he  con- 
clude tlirtt  thei-e  is  no  incrtuso  iu  the  size  of  tlie  fibres,  wldle  Ilobin 
thinks  that  there  is  a  slight  increase,  although  not  enough  to 
account  for  the  increased  size  of  tlie  heart.  AVilks  and  Moxon  are 
convinced  that  Iho  chief  sliare  in  the  increase  in  size  is  due  to 
ii.cnrase  iu  number  Cousideiable  weight  must  be  attached  to  the 
tari:-ful  observation  of  Zielonko,-  wltu  fiiuls  that  the  average  of  a 
large  number  of  measurements  of  the  fibres  of  hypertrophifd  hearts 
19  a  little  Ut'H  than  the  average  of  the  ncirmal  libre.  His  observa- 
tioxis  also  corroborate  the  fact  (long  before  stated  by  FOrster)  that 
the  normal  fibres  arc  smaller  in  early  than  in  later  life,  ;  i;d  are 
incrcaBed  in  size  by  good  general  nutrition.  The  writer  has  ti  nud 
on  direct  enumcralion  of  I  he  fibres  in  a  transverse  section  of  the 
wall  that  their  number  is  iu  the  luaiu  proportioned  to  its  thickuebS. 
The  conclusion  appears  justified  that  there  is  no  increosefl  size 
<>f  the  fibres  in  hyi>ertrop!iy,  tliut  the  over-growth  of  the  heart  is 
entirely  dependent  ou  the  development  of  new  and  less  perfectly 
iifiirished  tissue  elements.  Iliiiiltlcisch  suggests  that  they  may  arise 
by  tissuring  of  the  pre-existing  fibres.  He  has  oliserved  that  the 
^jiiiire  cells,  of  which  the  muscular  fibres  of  the  heait  have  Wun 
flntwn  to  consist,  contain  several  nuclei,  instead  of  a  single  nucleus^ 
tB  in  health.^ 

»  Zeitntlirirt  (iir  mt  Mi-il.  lsr.4,  j>.  257. 

«  Vudiow'M  Arcbiv.  ILL  rt2,  Hefi  I.  \k  !iV. 

*  PatliuluKUU  Gcucbclihn*,  Vtert«  AuR.  187.'',  p.  193. 
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SYArPTOMS. — Canlinc  hypertrophy  gives  rise  to  certain  distinctire 

physical  s\**i\^,  iiiiil  may  he  Kocompiiuied  hy  cortaiii  ilefinite  sympt'in 
These  signs  and  symptoms  depend  on  the  increased  size  of  the  liui:, 
and  on  the  increased  force  with  which  it  acts.     They  vary  nccotdii 
to  the  part  of  the  heart  wliicli  is  affected,  ami  ncci:»rding  to  the  fixwrn 
of  tlilatation  wliich  is  assoitiatod   witli   (he  hypi-rtrophy.     It  will 
convenient  to  coasitltr  sepaititely  the  symptoms  uf  Uie  change  iu 
division  of  the  heart,  beginning  witli  the  left  ventricle.     In  it 
change  is  carried  to  tlie  greatest  degree,  and  gives  rise  to  tlie  sij 
and  symptoms  coinniDuly  understood  as  tliosc  of  hypertrophy  of 
lieart. 

Whenever  hypertrophy  is  considerable,  the  hejii't,  nidesa  fixivl  h] 
adhesiuiis,  lies,  in  consequence  of  itsgreatt^r  weight,  lower  in  the  thot 
than  in  iiealth.     The  weight  of  the  base  is  said  to  increase  the  naiui 
obliipiity  of  the  organ,  so  that  it  may  assume   a  nearly  tnuisvt 
position. 

Lkft  Ventricle. — Physical  Siffns. — The  increased  bulk  of  the  hi 
may  cause  precordial  bulging,  noticeable  chiefly  in  the  area  betwi 
the  nipple  and  the  left,  eilge  of  the  sternum.     The  intercoslal  s|)ac< 
are  widened,  and  the  surface  of  the  chest  is  more  ])romi«ent  than  % 
the  corresponding  part  on  the  opposite  side.      This  bulging  13  nw 
markeil  in  hypertrophy  occurnng  in  early  life. 

The  area  of  dulness  is  increased.     The  superficial  dulness  is  us 
more   extensive,  the  deep  dulness  invariably  larger,  and  the  im 
is  chieOy  to  the  left.     The  left  edge  of  the  deep  dulness,  instead 
passing  from  the  middle  of  the  third  left  cartilage  to  the  apex,  extern 
from  the  inner  extnuiuty  of  the  third  rib  t^)  the  nipple,  or  even  to  ihaj 
anterior  axillary  line,  one,   two,   or  even   tlii'ee    inelies    outside    ihi] 
nipple.     It  may  also,  although  less  commonly,  extend   upwanis  tft 
the  second  interspace.     Its  sliape  is  thus  usually  moi-o  oval  than  io 
healtii.*-      riesistance  on  percussion  is  greater   tlian   in   health.    In 
extreme  enlargenunit  the   resonance  in  the  left  l»ack  is  defective,  find 
Walshe  has  even   known  the  dulness  to  be  so  marked,  and  respira- 
tion so  weakened  by  pressure  upon  the  lung,  that  nleund  cn'usion  \vn« 
simulated.     The  apex-beat,  marking  approximately  the  limit  of  the 
heart,  13  moved  outwards  and  downwards,  with  ita  enlargement,  into 
or  outsiile   the  vertical    nipple  line,  and  into   the  sixth  or  sevenlh 
int-ei-si>ace,   into   the  latter   probably   only  in  dilated  hypertroplij 
(Walshe). 

The  increased  force  of  action  manifests  itself  by  incroasecl  impulse-' 

1  Tho  ilficp   canliac  dulness  i.i,  except  in  tho  prfwnce  of  extrornr 
accnnite  anil  cuiivuitii-ut  mcAsuru  ul'  tlir  Hiiluitrfiueiit  uf  itie  b^rt     Ii> 
it  has  been  stmnf^oly  untlerv.iliicil.     Nivnievfr's  aAstTtion   th.it  p«rcn  — 
rtvefll  hy|H'.rtro|'hy  of  iho  left  veiitrii-lp  y\  i.*oninrt'hcii«iMu  only  in  >  ' 
(fiiiilo  cmployLHl  In-ing  tht)  snptrhrinl  <kilnr$ci,  wliirh  'l*'i»pntJ5  lunch  ni"' 
the  lung  than  on  the  shite  uf  the  h'  nrt.     For  a  very  full  ami  clear  ncconnt  ui  toi  nW 
tions  and  tti}tnittcancc  of  the  diniintHhcil  rvsonance  cnuscil  hy  the  heart  in  its  vaHuosoo*^ 
ditiouA,  »efl  llAlfour,  Clin.  I.i>ct.  on  Diaejuieitnf  tho  Hmrt,  ISTH,  Ii«-it,  I. 

9  According  to  old  writers,  P<.Tntl,  t«.,  tho  imjmlsc  of  •  hrpertropliied  hrul  k*l  t*^ 
known  to  fnicturo  the  ribs  !     AU  the  iiwlancfs,  howerer,  seem  to  have  couurml  fnc«i* 
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The  area  of  impulse  is  increased  ;  it  may  be  felt  in  the  fomth,  fifth,  au  J 
sixth  interspaces.  A  larger  portion  of  heart  conies  in  contact  with  the 
che^t  wall,  and  the  increasetl  force  aids  aho  in  producing  a  more  extea- 
ftive  impulse  In  pure  hypertrophy  a  maximum  apex-beat  is  still  per- 
ceptible, bearing  a  nortnal  proportion  to  the  rest  of  the  impulse.  But 
the  impulse  is  not  only  more  forcible,  it  presents  a  special  change;  it 
is  slower,  more  delibemte,  as  well  as  more  forcible,  and  hence  has  been 
for  long  termed  *'  heaving."  In  dilated  hypertrophy  the  impulse  is  more 
abrupt  than  in  simple  hypertrophy,  in  which  the  slow  heave  is  carried 
to  its  greatest  degree.  The  extension  of  the  impulse  is  often  visible,  and 
the  whole  left  front  of  the  chest  may  be  raised  by  it.  It  was  spoken  of  aa 
•*  jarring  "  by  old  writers,  and  still  is  occasionally  so  described  But  a 
"jar"  implies  vibration,  and  althougli  a  vibratory  character  is  often 
felt  in  the  impulse  of  a  hypertrophied  heart,  it  is  due  to  co-existiug 
valvular  disease,  not  to  the  over-action  of  the  heart  itself.  Occasionally 
a  double  impulse  can  be  felt  with  each  beat  of  the  heart.  Rarely  it  ia 
a  double  systolic  impulse  (Walshe),  the  origin  of  which  is  ol>8Cure. 
More  commonly  the  second  and  slighter  impulse  corresponds  with 
the  commencement  of  diastole,  at  the  end  of  the  "sinking  back,"  aa 
Hopeexpi-csscd  it,  who  fii*st  pointed  out  the  phenomenon.  He  explained 
it  as  due  to  the  sudden  filling  of  the  ventricles  with  blood.  Haydeu, 
who  adopts  a  similar  explanation,  has  pointed  out  the  coincidenca 
of  this  second  impulse  with  the  second  sound.  Walshe  remarks 
that  the  movement  is  rather  a  succussiou  than  an  impulse  against 
tlie  chest  walls.  This  character,  and  the  obvious  coincidence  with 
the  secoud  sound,  have,  in  sevwal  cases,  suggested  to  the  writer  the 
probability  that  the  inipulse  is  really  due  to  the  shock  commu- 
nicated to  the  whole  heart  by  the  closure  of  the  aortic  valves,  a  closure 
rendered  more  forcible  by  the  greater  distension  of  the  aoi-ta.  It  is  in 
accordance  with  this  explanation  that,  as  Hope  and  Walshe  both  point 
out,  this  second  impulse  may  occur  iu  simple  hypertrophy,  bntisniost 
marked  in  dilated  hypeitrophy  (in  which  the  distension  of  the  aorta  is 
greatest),  and  that  it  is  absent  in  simple  dilatation. 

The  sounds  of  the  heart  are  altered.  The  first  sound  is  rendered 
less  loud,  but  longer,  the  change  being  esi)ecially  marked  over  the 
ventricle.  The  sound  may  bo  normal  at  the  base  and  ensiform  car- 
tilage (Walshe).  Sometimes  the  muffling  of  the  sound  amounts  almost 
to  extinction,  The  second  sound  is  usually  loud.  When  dilatation  ia 
added  to  the  hyperlrophy  the  first  sound  becomes  louder  and  clearer. 
The  poat-3yst<jlic  silence  is  shortened,  as  Laennec  noted,  in  consequence 
of  the  lengthening  of  the  first  sound.  Laennec  thought  that  this 
lengthening  may  amount  to  a  faint  murmur,  apart  from  valve  disease 
or  hsemic  state,  and  Walshe  corroborates  the  opinion.  During  attacks 
uf  palpitation  the  first  sound  may  be  much  more  distinct  than  when 
the  heart  is  acting  uniformly. 

tenU  or  mon&sttfries.     Ccesalpinus  and  others  Bseerl  thnt  two  ribs  of  St  Philip  de  Nerl 
were  torn  from  their  cArtilflges  bvthe  palpitation  of  his  heart.     Seimc  wisely  doubted  th« 
OQcan«&co  of  »ncb  buctores,  aiu«M  the  ribi  hui  '.  veo  prcvioualy  weakened  by  discaM. 
VOL.  IV.  3   a. 
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Ittiluplicatiou  of  the  ficst  sound  is  occasionally  met  with  In  by^^*- 
tnjphy :  rarely  according  to  Wulshe ;  almost  invariably  in  ecceutnc 
Lypertropliy,  according  to  HaydeiL  It  is  certainly  frequent  iu  some 
fonu3  of  hypertrophy,  especially  in  that  due  to  Bright'a  dis«ftK 
(Sibson).  Irregularity  in  force  is  not  common,  in  frequency  very  rare, 
except  iu  association  with  dilatation  and  degenerative  changes. 

SipujiComs,  proper.— A  great  number  of  morbid  phenomena  Lave 
been  ascribed  to  tlie  influence  of  cardiac  hypertrophy.  The  list,  how- 
ever, has  been  shortened  according  as  the  symptoms  of  Hie  caust^a  of 
hyi>ertroifhy  and  of  the  other  associated  consequences  of  those  i  m':=-< 
are  disLiu^uished  fnmi  the  symptoms  directly  due  to  the  hyi^ert;  .  . 
itself.^  Almost  all  the  consequences  of  dilatation  of  the  lu*art  ^^a-- 
formerly  ascribed  to  the  conjoined  hyi>ertrophy.  Tlie  credit  U'l'-ogi 
to  Uouillaiid  of  liaving  first  vindicated  hypertrophy  from  its  snpjioaed 
influence  iu  causing  dropsy  and  other  conseijuences  of  cardiac  fjilur*. 

Subjective  symptoms  of  cardiac  hypertrophy  may  be  absent. 
the  hypertrophy  is  moderate,  with  Uttle  or  no  dilatation,  and  i-  ..•- 
quate  to  overcome  the  obstruction  which  has  produced  it.  In  snCu  ..-.-i;^ 
however,  the  vaiying  force  of  the  heart's  action,  the  varying  amooDJ 
of  the  obstruction,  and  the  common  conjunction  of  rehitive  wtak- 
uess  with  absolute  strength,  lead  to  sensible  evidence  of  derange: 


Fu;.  1.  — Tracijig  from  pulao  iu  great  liTTwrtrophy  an<l  dilaution  of  left  vetttricli  in  ■ 

cane  of  niitrrtl  pcfiiirgitent  diwasc,  with  gpiieral  venoiis  distooaioii  and  ultimate  uumm 

.  iu  flrt^rial  ttinsiou.     Artery  lar^  and  incompressible.     Traciiig  taken  at  rrrr  hixfc 

Xircssurc,  which  did  DOt  modify  it«  character. 

Consciousness  of  the  increased  force  with  which  the  heart  act*  is  a 
more  or  less  frequent  symptom  in  all  except  the  slightest  fonni  of 
hyjM^rtrophy.  Under  excitement  the  conscious  beating  may  amouol 
.to  "  palpitation/'  Slight  irregul^ity  may  increase  the  discomfort,  but 
mucli  irregularity  or  considerable  palpiution  is  rare,  except  in  dilata- 
tion, and  to  that  the  symptom  is  to  be  ascribed.  Tuin,  as  ^V«UIle 
points  out,  is  extiemely  rare  in  simple  hypertrophy,  and  an-awi 
attacks  are  almost  confined  to  cases  in  which  the  dilatation  is  ooo* 
siderable.  The  force  with  which  the  left  ventricle  contracts  has  Mij 
immediate    eJTect  on   the  arterial   pulsations.      The  canjtids  tl 

>  S«nnc,  in  speaking  of  Uiis  mil.j'Tt,  aays :— "  Rid»  n'crt  plus  onliuairc  quc-  Ic«  l-it 
des  obam-atoure  dans  la  rochprchn  dm  causes  ;  tout  ce  qu'ils  Imovcnt  daiw  Its  ctdtrrt* 
i\B  altnijuout  souv&nt  h  la  demiire  maladio,  on  k  celle  oui  a  attii^  Jeur  aUrDtioiL"    l«f. 
cil.,  torn,  ii.,  !>.  898. 
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visibly.  The  pulse  is  large,  full,  harJ,  sustaiaed.  "When  dilatation  is 
conjuined  with  the  hj-pertroph)',  the  pulse  is  still  full,  but  is  softer  and 
more  compressible  aud  less  sustained.  The  sphygmo«;rani  shows  these 
characters  in  a  sudden  and  high  rise,  aud,  where  the  hypertrophy  is 
simple,  there  is  a  high  and  often  sustained  tidal  wave.  Svhere  there 
is  coexisting  dilatation,  the  tkiil  wuve  inay  not  be  sustained  in  conse- 
quence of  the  imperfect  euiptyiiii^'  of  the  ventricle  (Fig.  1.)  Aortic 
obstruction  may,  however,  modify  considerably  these  characters,  render- 
ing the  pulse  smaller,  while  it  remains  hard,  sustained,  and  incom- 
pressible. If  considerable,  it  also  renders  the  contraction  slow,  and  the 
percussion  stroke  may  be  lost  in  a  slowly  rising  tidal  wave,  as  in  the 
)mpanying  tracing : — 


Fig.  2. — Tr»«inj5  from  inrre<incnt  and  slow  pulse  of  aortic  obstruction,  with  coexisting 
initnU  diseas*^  aud  hrxicrtrophy  of  the  left  voutriclc.  The  slowness  of  thu  coiitractiou 
lud  been  increased  by  the  udiiiiui»tr»tion  of  digitalis.  Taken  at  a  high  pressure  ; 
pttlie  oiuall  bat  almost  incomprcsaible.^ 

force  with  which  the  blood  is  driven  into  the  smaller  vessels 
Tji '  ^fy  the  function  of  certain  tissues  and  organs.     The  face  is 

oi  iii;d.    Tinnitus auriuni,  tlnshea  of  light,  aud  uiusciii  volitantes 

may  be  complained  of.  Headache  and  roentral  dulnoss  are  sometiiues 
obfterved,  but  as  a  rule  the  intellect  is  unaffected.  The  general  num- 
tioQ  also  suffers  little.  Organic  functions  are  little  interfered  with. 
Increased  arterial  ]>ressure  might  be  supposed,  as  Walshe  remarks,  to 
modify  considerably  the  urinary  secretion,  increasing  the  quantity  of 
water.  The  uruie  presents,  however,  no  distinctive  change.  Swelling 
of  tlie  bronchial  mucous  membrane,  and  increased  secretion  are  con- 
necte<l  by  Niemeyer  witli  the  active  distension  of  the  bronchial 
arteiies.  Shortness  of  breath  on  exertion  is  common,  and  is  by  AValshe 
connected  directly  with  the  hypertrophy.  True  cardiac  dyspnoea  is 
^BTe ;  and  any  considerable  shortness  of  breath  is  probably  to  be 
^fferilx^d  to  the  cause  of  the  hypertrophy,  or  to  concurrent  dilo^- 
[  tition.  The  pressure  exerted  on  the  lungs  by  an  enlarged  heart  may 
cftuse  some  interference  with  their  function  and  increase  t)ie  dyspncea. 
Cons^qutnees  of  HyptrtrojiJiy. — A  long  train  of  evils  Mliich  arc  met 
with  in  more  or  less  frequent  association  with  hypertrophy,  were 
formerly  regarded  as  its  consequences.  Many  of  tjjem  are  in  no  way 
related  to  its  occurrence,  but  are  tliC  result  of  the  dilatation,  or 
remotely  of  the  cause  of  the  hj'pertrophy.  Such  are  rt'dema,  capil- 
Ury  engorgement,  venous  congestions,  passive  hceniurrlmges.  These 
were  enumerated  by  Hope  as  consequences  of  hyperti-ophy.     Bertin 

'  Tbfje  two  tracinet!  wore  taken  for  mc  by  Mr.  II.  R,  0.  Sou  key. 
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kog  iMfoie  teug^t  clearly  that  they  caBUot  be  regarded  as  sticb,  moot 
tbtfj  ai6  absent  when  byportropliy  exists  in  its  most  simple  form,  and 
occur  in  prnkortum  as  the  hypertrophy  is  complicated  by  oLlier  ooa- 
ditloffg|  Boen  as  Talvnlar  di^sease,  dilatatLon  of  the  ventricle^  At, 
ttmnaelves  capable>  without  hypertrophy,  of  cau^inji;  the  sym\th\vat. 

Not  only  does  LyperlropUy  Dot  produce  these  effiecfs,  Imi  iti 
tendency  is  to  preveiit  their  occurrence.  Its  power  uf  arresting  thfl 
meehamoal  eflEe^  of  ita  causes  is  very  great,  aud  proportioned  to  ita 
degxea  Disease  of  the  aortic  orifice,  for  instance,  &&  Ioti^  ai  thi 
bypertiophy  is  gzent  and  unweakened  by  degeneration,  pi'CMiuces  no 
backward  effect  Bo  in  mitral  obstruction,  hypertit>phy  of  the  ]eft 
anticle  may  for  a  long  time  save  the  limge  fronj  passive  cotigestioa. 
So,  too,  hypertrophy  of  the  right  ventricle  mny  prevent  any  ov«- 
wH^f-fltiaJAn  of  tlie  venous  syatem  from  ohstmctioD  to  the  ciiculatiao 
^tfannigh  the  hmos  or  the  left  aide  of  the  heart 

The  only  monnd  ejects  of  hypertrophy  which  can  accnrately  be 
thus  legarded*  are  those  which  result  from  the  greater  foroc  widi 
ciEhich  the  ]blood  vs  driven  into  the  arterial  system.  These  cooae- 
^aences  are  seen  best  when  there  is  no  impediment  to  the  escape  of 
Uood  from  the  ventricle,  aad  especially  when  the  cause  of  the  hyper* 
tR>pby  is  occasional  or  is  situated  in  front  of  the  arterial  system 
The  tendency  is  for  the  due  proportion  between  the  contents  of  tJu 
arteries  and  the  veins  to  be  dbturbed,  for'  the  arteries  to  becoioi 
over-fiUed,  the  veins  and  the  pulmonary  system  under- hlled  with  blotid. 
It  has  been  said  that  the  whole  circulation  is  accelerated,  hut  this 
Can  only  be  the  case  when  the  action  of  the  heart  is  for  Uie  time 
being  more  than  enough  to  overcome  the  resistance  which  hu 
evoked  it. 

It  has  been  suppoaed  that  the  increased  supply  nf  arterial  Hood 
may  lead  to  the  overgrowth  of  orynna,  but  thtj  conjecture  is  unsup* 
ported  by  observation. 

A  more  direct  effect  i^pon  the  vessels  may  often  be  traced,  Whoi 
the  obstruction  is  situated  beyond  the  arteries,  their  walls  are  exposed 
to  a  greatly  increased  pressure.  The  eame  effect  occurs  when  th* 
obstruction  is  at  the  aortic  oriiice,  and  the  action  of  the  heart  is 
from  any  cause  (aa  dynamic  excitement,  or  the  cessation  of  anolha 
cause)  in  excess  of  the  obstruction.  Both  the  large  and  small  artenei 
suffer  under  these  circumstances.  The  increased  pressure  on  tbe 
aorta  may  cause  its  dilatation,  although,  as  Senac  observed,  the  enlaigft* 
ment  from  this  cause  is  not  often  considerable.  A  more  frequent 
consequence  of  the  pressure  to  which  the  arteries  are  exposed  is  aeu 
in  the  degeneration  of  the  vessels.^  Modem  observation  has  estabUabad 
the  frequent  association  of  so-called  endarteritis  deformans  (atheroDs) 
with  increased  strain.  The  change  is  seen  in  the  aorta,  in  the 
pulmonary  artery,  and  in  the  smaller  vessels,  especially  in  those  in 
which  the  relative  pressure  is  the  greatest,  as  in  those  at  the  base  of 
the  brain. 

^  JPoiat«d  out  by  Eirket  in  1SS7,  Med.  Times  and  Oajc,  Ko.  870,  S7L 
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But  degeneration  is  not  the  only  effect  of  the  increased  strain  upon 

e  vessels ;  they  not  unfrequently  give  way,  and  hanmorrhage  results, 
TTcemorrhage  into  the  brain  is,  on  account  of"  its  frequency,  inaj:^itude 
and  importance,  that  form  to  which  attention  has  been  chieliy  directed. 
The  frequent  association  of  apoplexy  and  enlargement  of  the  heart  led 
Corvisarl  Hrst  to  assume  a  causal  rtdutionship  between  the  two.*  la 
this  he  has  been  followed  by  iiif>st  subsequent  writers — Berlin,  Hope, 
Bouillaud,  Andral,  Burrows,  and  others.  But  the  conclusions  of  the 
earlier  observers  require  some  abatement  in  the  liglit  of  modern 
knowk'tigc  of  the  fruquency  witli  which  apoplectic  attacks  i-esult,  by 
another  mechanism,  lix>m  cardiac  ihseRse.  Enibolisui  may  give  rise  to 
symptoms  not  unlike  those  of  cerebral  haemorrhitge,  and  embolism  is 
almost  constantly  associated  with  hypertrophy  of  the  heart  But  even 
when  these  cases  are  eliminated  from  tlie  discnssion,  the  pathological 
evidence  of  the  associiition  of  apoplexy  and  hypertrophy  of  the  lieaH 
is  slill  unimpeachable.  In  sixty-tive  cases  of  apoplexy  collected  by 
Quain-the  heart  was  enlarged  in  two-thirds,  and  in  one-half  there 
was  no  valve  iliaeasc.  The  .significance  of  the  lai-U^r  fiicb  is  tliat  in  these 
cases  the  cause  of  the  hypertrophy  was  probably  situaled  away  from 
the  heart,  in  or  beyond  the  arteriad  system,  which  would  thus  have  to 
bear  the  whole  force  of  the  over-acting  heart.  But  this  is  the  condition 
io  whicli  arterial  disease  is  produced;  the  small  vessels  degenerate, 
and,  becoming  weaker,  are  less  able  to  bear  the  increased  pre-ssure  to 
which  they  are  exposed.  This  is  the  case,  notoriously,  in  Bright's 
disease,  especially  in  the  contracted  kidney,  with  which  cerebml 
ha-morrhage  and  cardiac  hypertrophy  are  so  consLaiitly  associated. 
In  primary  degenerative  changes  in  the  smaller  vessels  the  8an»e  result 
in  seen — a  like  obstruction  may  cause  hypertrophy,  and  a  like  weak- 
ness yield  before  the  increased  pressure.  The  same  sequence  is 
iometimeB  seen  when  the  cause  of  the  obstruction  is  situated  beyond 
the  arteries  and  capillaries,  and  acts,  it  may  be,  through  lioUi  systems 
of  the  circulation.  Mitral  disease  may  lead  to  extreme  blood  tension 
in  the  arterial  system,  as  the  sphygmographic  tracing  on  page  714 
•hows.  Cerebral  lunnorrhage  sometimee  occurs  in  such  cases,  even 
in  the  young,  from  the  ruptiue  of  an  overstrained  artery. 

All  authorities  are  agreed  as  to  the  causal  relationship  between 
h^'pertrophy  of  the  heart  and  the  rupture  of  diseased  vessels.     But  to 

s  some,  as  Watson,  Eulenbcrg.  llokilansky,  would  limit  the  con- 
ectiou.  It  must  be  considered  still  doubtful  whether  an  over-acting 
hcArt  can  rupture  a  healthy  artery.    It  is  true  the  large  arteries  of  the 


'  '*  Wlitfro  apoplrxy  IaIccs  p1ac«  in  a  ppnon  in  wboni  th^re  is  an  cxceu  of  muscuUr 
mbfUuce  And  atrencih  in  the  heart,  it  la  tasy  to  conceive  that  the  resiittance  of  the 
VtmJa  of  tbr  brnin  in  not  in  unison  with  thtr  extrnonlinary  imjwttu  «hi<'h  the  lieart 
tepTMMO  on  thr  tiltxid  ;  it  neceauri]y  foUows  that  tlio  smaller  re&vla  of  the  hrnin  becoina 
more  |)vnurab1u  tu  tliis  iluid,  or  that  they  give  way  and  caosa  elfusion  aM<l  aimplexy." 
Conriaart,  1.  c,  p.  104.  It,  however,  wuuW  seom  to  hare  Iwen  fir«t  HUggeated  bv  the 
of  Mal|ngbi,  who  died  frum  t^crebral  hicinorrhago,  and  wboae  btsart  was  found 


KTiatly  hypartmphi*'d,  "the  patieteaof  th"  l«ft  vontricle  were  two  linprra  in  tfaickocsa.' 
(BagUrL^^^^p  '  Lnraleion  Lacturea.  loc.  dt.  -w^^^ 
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brain  are  often  found  heftllhy  in  cases  of  cerebral  haemorrhage,  but 
this  affords  only  3li<,'bt  evidence  of  the  condition  of  the  smaller  veKcU 
of  the  cerebml  substance.  The-so  are  frequently  diseased  when  the 
vessels  at  the  base  of  the  brain  appear  healthy. 

Statistics  on  this  point  corroborate,  but  do  not  extend,  the  r-      "    '  ■\ 
from  isolated  observations,    tjuain  found   that  diseasal  w 
more  common  in  cases   of  cerebral  haemorrhage  when  the  heart 
healthy  than  when  it  is  liypertrophied.      They  are  present  in 
thirds  of  the  former,  and  only  in  al>out  half  of  the  latter.     The  inferene 
suggested  is  that,  since  extensive  disease  of  vessels  shown  by  the  irapli-1 
cation  of  the  larger  trunks  is  less  common,  in  cerebral  ha>raorrha(,^ 
when  the  heart  is   hypertrophied  than  when  it  is  healthy,  an  ovc 
acting  heart  needs  less  diminution  in  the  strength  of  the  vessels, 
onler  to  effect  thnir  rupture,  than  a  healtliy  heart. 

Tho  occasional,  though  rare,  occurrence   of   cerebral   hfemorrlii 
in  the  young  does  not  help  to  decide  the  question.     Disease  of  il 
cerebral  vessels  is  now  known  to  be  not  uncommon  in  early  life, 
some  of  the  cnscs  occur  in  the  subjects  of  heart  disease,  in  whom 
exists  circuitous  increase  of  arterial  tension,  just  de8cril)€d.     AIoi 
in  such  subjects  cerebral  aneurisms,  perhaps  from  imperfect  eml 
are  frequent,  and  in  many  cases  it  has  certainly  been  by  the  nipt 
of  such  nn  aneurism  that  cerebral  liromorrhflgc  has  occurred. 

Concentric  Hypertrophy  of  the  Left   Ventricle. — The  symptoms 
as  uncertain  as  the  existence  of  the  malady.     Theoretically,  the 
of  simple  hypertropliy   might   be   expectet],   and  with   them 
dyspnom  in  cnnsequeiine  of  the  impediment  which  must  be  present 
to   the   jjassoge    of   blood    through   a  heart   so   much   lessened!  uil 
capacity. 

Right  Venteicle. — Considerable  increase  in  the  size  of  the  right, 
ventricle  causes  prominence  of  the  lower  part  of  the  sternum,  epigastnaj 
fulness, .  and   often    bulpng    of  the   lower   left    cartilages  adjacent 
to  the  sternum.     The  superficial  cardiac  dulness  is   little  chai 
but  the  deep  dulness  extends  further  to  the  right  than  normfil,  thej 
right  edge   being  one  or  two   fingers'  breadth  to  tho  right  of  tliel 
sternum.     This  dulness  is  partly  dependent  on  the  enlargpraent  of  J 
the  ventricle,  partly  on  over-distension  of  the  auricle,  which  alvrajm^ 
accompanies  tlie  change  in  the  ventricle.      Pulsation  may  be  fell  at 
the  epign.^trtum.     The  apex-heat  is  in  its  normal  situation,  or  movfidl 
a  little  to  the  left,  extended  as  far  as,  but  not  beyond,  the  nipple  line.  lij 
is  frequently  changed,  being  obscured  and  diffused  when  the  rij^bij 
ventricle  lies  in  front  of  it.     A  distinct  impulse  may  be  felt  over 
right  ventricle,    i.e.,  over  the    lower  part   of    the    stemnm,* 
in  the  adjacent  left  interspaces.     In  health  a  distinct  impulse  is 
rarely  to  be  felt  in  this  situation.     In  hypertrophy  the  impulse  ma) 
have  considerable  strength,  but  it  is  generally  quick,  rarely  uf  tl 
slow,   heaving  cliaracter  which   h}'pertrophy  of    the   led    ventricle 


*  ThiB  WM  pointed  out  by  Bnrggnve  in  1764  (Act.  Acud.  Nut  Cur.  vol.  t.  \\.  l(ft> 
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produces.  It  may  sometimes  be  felt  as  far  as  the  base.  Little  altera- 
tion in  the  sounds  of  the  heart  is  caused  by  hypertrophy  of  the  right 
ventricle.  The  pulmonary  second  sound  is  usually  intensified  by  the 
increased  tension  within  the  pulmonary  artery.  Sometimes  the  second 
sound  is  reduplicated.  Jugular  pulsation  has  been  associated  with 
hypertrophy  of  the  right  ventricle  by  Lancisi,  Laennec,  Hope,  and 
others.  It  is  doubtless  due  to  nctual  regurgitation  through  the 
tricuspid  orifice,  and  coexisting  dilatation  of  the  ventricle  is  necessary 
for  its  production. 

Few  symptoms  proper  can  be  associated  with  the  condition.  The 
pulse  is  natural.  The  venous  system  shows  no  sign  of  engorgement. 
It  is  remarkable  how  completely  hypertrophy  of  the  right  ventricle 
will  prevent  the  development  of  dropsy,  and  other  signs  of  venous 
stagnation,  by  an  obstacle  in  front  of  it.  The  lungs  or  left  side  of 
the  heart  usually  present  evidence  of  the  condition  causing  the 
hypertrophy,  emphysema,  disease  of  the  mitral  orifice,  &c.  Dyspnoea 
is  common,  as  Walshe  points  out,  but  is  more  frequently  the 
result  of  the  cause  of  the  hypertrophy,  than  of  the  hypertrophy 
itself. 

'"  Consequences  of  Hypertrophy  of  the  Right  Venincle, — Tlie  immediate 
effect  of  over-action  in  the  right  ventricle  is  to  over-distend  that  part 
of  the  pubnonary  vascular  system  which  lies  between  the  ventricle 
and  the  obstruction  which  has  caused  the  hypertrophy — the  pulmonar)' 
arterial  system,  when  obstruction  is  in  the  tissues  of  the  lung,  the  pul- 
monary veins  also,  when  the  obstruction  is  on  the  left  side  of  the  heart. 
Atheroma  of  the  pulmonaryartery  frequently  exists  in  conjunction  with 
this  condition,  and  has  been  regarded  as  causal,  but  in  few  cases  have*  the 
two  been  observed  except  in  conjunction  with  some  other  recognised 
cause  of  such  hypertrophy,  and  it  seems  more  reasonable  to  conclude 
that  the  degeneration  is  the  result  of  the  increased  strain  to  which 
the  pulmonary  artery  is  exposed.  Where  the  degeneration  is  con- 
siderable and  of  old  standing,  as  in  cases  in  which  the  artery  is  found 
calcified,  it  may  be  the  only  discoverable  cause  of  a  moderate 
hypertrophy  of  the  ventricle. 

Pulmonary  congestions,  oedema,  and  especially  pulmonary  apoplexy, 
have,  since  the  days  of  Bertin,  been  commonly  ascribed  to  hypertrophy 
of  the  right  ventricle.  Where  the  obstruction  causing  the  hypertrophy 
is  situated  on  the  left  side  of  the  heart,  the  increase  in  the  strength 
of  the  right  ventricle  ^vill  add  considerably  to  the  strain  upon  the 
distended  pulmonary  vessels,  and  may  constitute  the  efficient  cause 
of  their  rupture.  Modern  pathological  research,  however,  has  shown 
that  diseases  of  the  right  side  of  the  heart  frequently  cause  pulmonary 
apoplexy  in  another  way,  by  leading  to  pulmonary  embolism.  We  are 
only  beginning  to  learn  how  large  a  proportion  of  pulmonary  apoplexies 
19  due  to  this  cause.  When  such  embolism  occurs,  hypertrophy 
of  the  right  ventricle  will  increase  veiy  much  the  strain  on  the 
collateral  circulation,  and,  in  consequence,  will  augment  the  amount 
of  hflemorrhage. 
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AuitiCLES. — Hi^Hrtrophy  of  the  Left  Auricle  is  usually  attended  with 
evidence  of  iU  milargement,  i>.  dulness,  commonly  i-elative  only, 
the  inner  part  of  the  second  left  interspace.  I>es8  frequently  a  distiirf 
impulse  is  to  be  recoj^nised  in  this  situation,  preceding  in  time  tiif 
ventricular  impulse  and  due  to  the  auricular  systole.  Evidence  o< 
mitral  disease  is  commonly  present,  a  systolic  or  presystolic  muraai 
Dilatation  of  the  auricle  invariably  coexists.  No  sympt/iras  are 
known  to  be  associated  with  the  hypertrophy.  Ifa  tendency  is  to  pre-_ 
vent  the  mitral  mischief  from  influencing  the  pulmonary  circulatioa 

Hij}nrtrophy  oftke  Right  Auricft  is  very  rare,  and  is  always  assocM 
with  dilatation.  Its  sit^'us  are  dulness  to  the  right  of  the  stemnra  ii 
the  third  and  fourfli  interspaces,  and,  in  very  rare  cases,  an  impulse, 
presystolic  in  rhythm,  in  this  situation.  It  is  often  attended  witfc 
marked  jugular  pulsation,  and  with  the  evidence  of  disease  ol  ihe 
right  ventricle  or  of  the  tricuspid  orifice. 

DiAGKOSis. — The  diagnosis  of  hj^iertrophy  depends  on  the  recogiiitioi 
of  increased  force  of  impulse,  and  especially,  in  the  case  of  the  Ml 
ventricle,  by  the  deliberate  heaving  character  which  indicate?  fv- 
conti-aelion  of  a  large  mass  of  muscle.  In  the  case  of  right  vpn;r, 
cular  and  of  auricular  hypertrophy,  the  increased  force  is  indiciii^ii 
by  impulse,  where  in  health  none  is  present.  Evidence  of  eularje- 
nicnt  of  the  hejirt,  by  percussion  dulness,  or  by  movement  of  the  apei- 
beat,  or  by  extension  of  the  impulse,  is  usually  also  obvious.  Iaj 
left  ventricular  hypertrophy  the  character  of  the  pulse  assists 
diagnopis.  AVliere  doubt  remains,  tiie  presence  of  a  morbid  stat 
capable  of  causing  the  iiypertrophy,  may  afford  evidence  of  its 
bable  existence. 

In  judging  of  the  existence  and  degree  of  hypertrophy  the  condit 
of  the  lungs  must  always  be  taken  into  consideration.  Considcnl 
emphysema  may  conceal  all  the  signs  of  a  hypertrophy  of  hij 
degree.  The  impulse  may  be  imperceptible,  the  dulness  ma.sked,  ai 
the  heart-sounds  weakened.  The  existence  of  hypertrophy  must  ibl 
be  inferred  from  the  condition  of  the  arrerial  system. 

There  are  certain  conditions  from    which  hypertrophy  has  mt 
frequently  to  be  distinguished. 

Undite  Exposure  of  the  Heart  in  very  flat-  or  narrow-chested  persooi 
with  small  lungs,  may  simulate  h3'pertrophy.  The  heart  comes  int 
more  extensive  contact  with  tlie  anterior  wall  of  the  chest  than 
ht'ftlth>  Its  impulse  is  ft-Uo^'er  a  larmier  area,  and  raay  appear  to  ha»i 
undue  force.  A  maximum  apex-beat  is  still  preserved.  The  super* 
fioial  dulness  is  more  extensive  than  in  health.  The  distinction  from 
hypertrophy  rests  on  the  absence  of  a  heaving  character  in  tU, 
impulse,  on  the  normal  or  nearly  normal  position  of  the  apex-l 
(it  is  never  outside,  though  it  may  l>e  in  the  nipple-line),  on  thenatui 
extent  of  the  deep  dulness,  on  the  unchanged  pulse,  on  the  absence 
any  causal  condition,  and  on  the  recognition  of  the  short  atit< 
posterior  or  transvei^   diameter  of  the   cheat      The   ditficuky 
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diagnosis  in  such  cases  is  sometimes  increased  by  the  presence  of  an 
exocardial  murmur,  prodticed  l>y  the  undue  friction  of  the  heart  against 
the  bouy  chest  waU,  and,  hy  the  circumstance,  that  patients  with  very 
flat  chests  arc  often  weakly  and  anremic,  and  suffer  from  shortness  of 
breath  and  extreme  consciousness  of  any  dyiiamienl  he^irt-distwrbance. 
I/yn/iv\icnl  DUtnrhan-ct  of  the  Heart  may  be  mistaken  fur  hyper- 
trophy.     Under    excitement    the   heart   may    beat  witli    apparently 
increased  force,  and  be  brought  into  nlmonnal  contact  with  the  wall  of 
the  chest,  so  that  ttiere  i^  an  inoiea.se  lu  the  area  as  well  as  in  the 
force  of  the  impulse.   Sometimes  the  increase  in  force  is  more  apparent 
than  real,  and  the  pulse  is  small  an(i  weak.     Frequently,  however,  the 
rapidly-acting  heart  distends  the  arteries,  and  tlie  pulse  becomes  hard 
and   full.      There  is  an  entire   absence   of  the  delihemtc    heave    of 
hypertroph}',  and  of  evidence  of  permanent  change  in  the  form  of 
the  heart;  there  is  no  bnlj^ing,  no  increased   dulness.     Rest  in  the 
recumlH-nt  posture  soon  reduces  the  impul.sc  to  the  normal.     It  must 
not  be  forgotten  that  an  liypertropliied  heart  readily  pal[Ht4ites  under 
Incitements  and  any  irregularity  in  the  excited  action  is  ground  for 
licion. 

}lacemfnt  of  (he  Htart  may  lead  to  an  apparent  extension  (really 
lovement)  of  the  impulse  and  dulness  in  a  given  direction.  l)is- 
^emcnt  to  the  left,  moving  the  apex  outside  the  nipple  line,  may 
inlate  hy|>eitropby  of  the  left  ventricle ;  and  display  enient  down- 
wards, rendering  the  impulse  of  the  right  ventricle  perceptible  at  the 
epigastrium,  may  resemble  dilated  hypertrophy  of  tlie  rii;ht  ventricle. 
I  Bat  under  these  circumstances  there  is  no  alteration  of  the  character 
of  the  impulse  as  there  is  in  hypertrophy;  the  opposite  boundary 
of  the  heart  may  be  found  to  have  undergone  a  corresponding  cliange 
of  position,  and  a  cause  of  the  displacement  will  be  discoverable. 

DifaUdion  of  ikf,  Heart  resembles  liypi-rtrophy  in  causing  increase 
in  size,  shown  by  extension  of  tbdness  and  increased  area  of  impulse. 
The  impulse  is,  however,  difluse  nnd  weak  ;  the  proportional  intensity 
of  the  apex -beat  is  lost,  the  pulse  is  snft,  and   the  action  of  the  heart 
often  irregular.     The   distinctiuu   between   the   two   conditions  can 
rarely  be  absolute, since  they  arc  usually,  in  varying  degree,  conjoined. 
Pericardial  Effusion  may  cause  bulgini^  and  an  increase  in  the  area 
of  dulnes".     Tlie  impulse,  however,  is  bvss,  instead  of  more  forcible  ; 
and  the  a[>ex  is  raised,  iiistead  of  being  moved  outwards  or  down- 
wards.    The  dulness  extends  upwards  in  the  pyramidal  form,  and  its 
left  boundary  is  beyond,  instead  of  corresponding  to,  the  left  limit  of 
the  impulse.    Apart  from   auscultatory  signs,  the  acuteness  of  the 
lymploras  in  pericarditis,  sudden  pain,  dyspnoea,  fever,  will  usually 
prevent  an  error  in  diagnosis.     In  auricular  hypertrophy,  the  exten- 
^  aion  of  dulness  above  the  normal   limits  of  the  cardiac  dulness  is 
^bally  slight.     If  sufficient  to  simulate  pericardial  effusion,  a  pre- 
^•tolic  inip\dse  will,  in  most  cases,  be  detected. 

Ajyurisin     has     been     confounded     with     hypertrophy,   but    the 
JDttditions   under    which    such  a  mistake  could  arise  muat  bo  very 


'22 


A  SYSTEM  OF  MEblCISB, 


rare.     The  double  centre  of  pulsation   usually  affords  a  &uffi( 
disliaction. 

Local  diagnosis  of  the  part  of  tLe  heart  afTect^^d  with  liyperti 
has  been  alluded  to  in  describing  the  symptoms  produced  by 
change  in  the  several  chambGrs  of  the  lieai't.  The  cliief  diffici 
arises  in  some  cases  of  ventricular  hypeHrophy.  In  hypertTophy 
the  right  ventricle,  slight  hypeitrophy  of  the  left  ventricle  may  I* 
concealed  or  simulated  by  the  strong  impulse  of  the  anterior  n^'t; 
ventricle  and  the  displacement  out  wants  of  the  apex-beat  consequent  la 
the  enlargement  of  the  riglit  side.  Tlie  diagnosis  of  the  state  of 
the  left  ventricle  must  then  depend  on  the  character  of  the  apex-b«> 
—  on  the  presence  or  absence  of  a  distinct  heaving  impnisa  On  tin 
other  hand,  considerable  hyperlrophy  of  the  left  ventricle  may  rauie 
an  impulse  over  the  position  of  the  right  ventricle.  In  such  a  CASt*  :bf 
impulse  of  the  left  ventricle  possesses  great  force,  and  the  diagm** 
must  be  based  on  the  relative  proportion  of  the  impulse  over  the  tire 
veutricles. 

In  all  cases  a  comparison  of  the  extent  of  causal  lesion,  with  iff 
mechanical  effects,  will  often  sugges^t  an  accurate  opinion  as  ' 
existence  and  degree  of  hypertrophy  when  the  part  afifectod  t 
accessible  to  physical  examination.     For  instance,  congestion  ■ 
lungs  is  the  necessary  mechanical  effect  of  mitral  constriction 
absence  of  such   congestion,  when    considerable    mitnil  con.Mi 
exists,  is  valid  gi'ound  for  i-uspecting  compensatory  hj-per'     • 
the  left  auricle.     So  too  we  sometimes  find  that  such  com:  ^ 
has   not  occurred — that   tlie  lungs   are  constantly   overloaded 
blood,   but  that   tlie  general   venous  system   has  not  suffered;  tl 
jugular  veins  are  undistended ;  there  is  no  anasarca  or  albumen  in 
urine.     In  stich  a  case  we  may  be  sure  that  there  is  hypertrophy 
the  right  ventricle, 

pROGS'osis. — The  difficulty   of  extricating  hypertrophy   from  tJie_ 
various    conditions   with    which   it   is  associated  has  led  authoriti< 
to   entertain   very  different  opinions  regarding  its  ioHuence   on  tl 
life  and   well-being  of  the   patient.     The   gravest   consequences 
hjrperti'ophy  (as  formerly  descrilwd)  are  now  known  to  be  those 
its  attendant  conditions;  the  "consDr\'ative  "  character  of  hyiKTtmp! 
aa  ft  healthy  reaction  again&t  a  morbid  influence,  is  generally  reoogni 
and  its  prognosis  is  admitted  to  l>e,  as  a  rule,  favourable ;  any 
favourable,    clement   being   due   rather  to   coexisting  dilatation, 
to  other  elfects  of  the  cause  of  the  hypertrophy,  than  to  that  conditi 
itself. 

It  is  rarely  that  evil  results  can  be  traced  directly  to  the  ovorgrowt 
of  the  heart.  The  unpleasant  sensations  attending  the  action  df 
hypertrophied  heart  suggest  many  possible  evils  which  cxpcrienc 
rarely  justifies.  It  may  produce  htemorrhage,  especially  into  tl 
brain,  when  vessels  are  rotten,  but  probably  dees  rot  rupture  health] 
vessels ;  it  may  render  inflammations  more  severe,  hot  never  iml 
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them.  Most  observers  will  share  Walshe's  profoiind  doubt  whether  in 
its  most  extreme  forms,  hypertrophy  can  ever  per  se  lead  to  death. 

Does  hypertrophy  ever  diminish  or  disappear  ?  It  is  probable  that 
bypertrophy  lasts  as  long  as  its  cause  exists.  Many  facts  on  record 
mpport  the  opinion  that,  if  the  cause  of  simple  hypertrophy  cease  to 
ict,  the  heart  gradually  resumes  its  normal  size.  Atrophy  may  occur 
in  an  hypertrophied  as  readily  as  in  a  normal  heart.  Whether  a  heart 
^e  subject  of  dilated  hypertrophy  ever  regains  its  normal  volume  is 
ioubtful.  The  occurrence  of  the  so-called  concentric  atrophy,  in 
nrhich  the  size  of  the  cavities  lessens,  and  also  the  disappearance  of 
;he  dilatation  of  atony,  support  the  idea  that  a  moderately-dilated 
ieart  may  regain  its  nonnal  siza 

The  prognosis  in  hypertrophy  must,  therefore,  largely  depend  on 
the  extent  to  which  its  cause  is  removable.  For  practical  purposes 
the  work  of  the  heart  in  these  cases  may  be  divided  into  three  cate- 
^lies  : — (1)  that  which  is  required  to  carry  on  the  healthy  circulation, 
tlie  body  being  at  rest ;  (2)  superadded  work,  temporary  and  variable, 
rach  as  is  involved  in  muscular  exertion,  emotional  excitement, 
local  inflammation,  pregnancy,  &c. ;  (3)  some  permanent  abnormal 
resistance  to  the  movement  of  the  blood,  increasing  the  pressure 
within  the  cavity  affected.  The  second  of  these  is  alone  amenable 
to  treatment.  The  chance  of  removing  or  curing  hypertrophy 
depends  on  the  extent  to  which  causes  of  this  class  constitute  the 
work  of  the  heart.  Where  hypertrophy  is  developed  when  the 
work  of  the  second  class  is  as  slight  as  possible,  where  no  avoidable 
exertion  is  made,  and  where  no  occasional  causes  of  obstruction  exist, 
&e  chance  of  removing  or  lessening  hypertrophy  is  small.  In  the  rare 
cases  in  which  the  whole  increase  over  the  normal  work  of  the  heart 
depends  on  causes  of  the  second  class,  the  prognosis  is  the  most 
fayourable.  Such  cases  are  sometimes  met  with  among  athletes,  as  in. 
m  instance  Walshe  records. 

The  probable  permanence  of  the  hypertrophy  on  the  one  hand,  the 
likelihood  that  it  may  give  place  to  dilatation  on  the  other  liand, 
mast  influence  the  prognosis  in  any  individual  case.  This  probability 
must  be  estimated  by  the  degree  to  which  the  causes  of  dilatation  are, 
at  are  likely  to  be,  in  operation.  Impaired  general  health,  or  the 
presence  of  degenerative  tendencies,  local  or  general,  render  the  prog- 
Qosis  less  favourable. 

Where  the  cause  of  hypertrophy  is  permanent,  the  influence  of  the 
hypertrophy  varies,  and  with  it  the  prognosis.  In  certain  conditions 
the  increased  force  with  which  the  heart  nets  may  lead,  directly  or 
indirectly,  to  evil  consequences,  and  in  such  cases  the  presence  and 
degree  of  the  hypertrophy  may  entail,  per  se,  a  corresponding  increase 
in  the  gravity  of  the  prognosis.  In  idl  forms  of  valvular  disease  in 
trbich  the  hypertrophy  depends  on  direct  obsti-uction  to  the  escape 
of  blood  from  the  cavity,  the  hypertrophy  is  purely  beneficial  in 
its  effect ;  it  secures  a  due  supply  of  blood  to  the  parts  beyond  the 
Dbstniction ;  it  saves  the  vessels  and  organs  behind  fi'om  suffering  from 
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the  impediment  It  is  only  when  liypertropHy  is  due.  in  part,  to  i 
vatiabl©  caiise  beyond  the  obstruction,  that  it  may  be  occaaLoD^ly  ia 
Buflficient  excess  to  produce  prejudicial  arterial  distension. 

In  cases  of  regai^itation,  in  which  the  hea-vt  has  to  exert  undw 
force  in  the  propulsion  of  an  untrue  quantity  of  blood,  the  hypertnjpk 
is  le^a  simply  heuefieial  in  its  influence.  The  muscular  1ok«  ^^ 
which  the  ventricle  contracta  tends  to  increase  tlie  amount  of  bW 
regurgitated,  and  so  increase  its  own  repletion.  This  i.i  the  cm 
directly  in  aortic  re^oirgitation,  indirectly  in  mitral  regurgitation.  Thi 
degeneration  of  the  arteries  ia  hastened  by  the  strain  to  which  thg* 
are  exposed  by  the  action  of  the  hyperlrophied  veatricie  in  aortic 
regurgitation  ;  while  in  mitral  regui'gitatioii,  although  the  sljomv 
■iietion  of  the  ventricle  may  drive  a  .  rger  quantity  of  blood  into  us 
aotta,  it  also  increases  the  amount  i  .  gitated  tlirough  the  incoiupeM 
valves.  But  it  must  be  remeuibti^d  that  in  these  cases  the  liyper- 
trophy  is  a  substitute  for  dilatation,  and  may  be  accept**d  a^  th«  Im 
of  the  two  evils ;  or  it  connteraets  the  influence  of  dilatatioD  whiA 
coexists. 

Wlitm  the  obstruction  causing  the  hypertrophy  is  situated 
vascular  system^  puhnonary,  or  systemic,  whether  the  coni^quei 
d'.'generatiou,  Bright's  disense,  &;v»,  the  hypertrophy  is  also  leas 
beneficial,  since  the  increased  strain  to  which  the  vessels  are  aul 
increases  their  liability  to  de;»eneration  and  to  rupttire. 

In  liright's  disease  this  danger  reaches  its  height,  since  degeoeiutbV 
of  the  strained  vesstik  is  very  apt  to  occur  and  lenders  their  ruptvN 
easy.  In  senile  changes  cardiac  and  vascular  degeneration  oftrt 
corre-spond,  and  the  hypertrophy  which  at  first  is  evoked  by  th« 
change  in  the  vessels  yieids  to  dilatation,  by  which  the  blood-tensioQ 
ia  lessened.      But  this  retro-compenaation  ia  not  without  new  rifiki. 

In  all  caaeSj  however,  it  is  still  true  that  the  prognosis  of  the  bJp«^ 
trophy  is  subordinate  to  that  of  the  lesion  causing  it,  and  also  to  thii 
of  co-existing  dilatatiom  Once  established  as  the  reauU  of  a  perim- 
nent  cause^  it  usually  increases,  and  beai's  a  simple  proportion  to  tU 
cause.  It  is  extensively  employed  in  prognosis^  but  is  used  rather  ■» 
an  indication  of  the  extent  and  gravity  of  the  lesion  caiusing  it  thui 
as  affording  in  it?eU'  much  information.  As  far  as  it  goes,  its  preseaea 
rendei-a  the  prognosis  of  the  causal  lesion  better,  Conipeusalory  m  iti 
action,  it  warda  off  evil  and  promotes  health. 

Tkkatmknt. — Current  opinion  as  to  the  treatment  of  hypertropV 
lias  undergone  groat  changes^  in  accordance  with  the  altered  id«* 
of  its  relation  to  tlie  common  consecjuences  of  organic  heart  dUewft 
When  most  of  these  were  corisidered  to  be  the  direct  effecte  of  dw 
over-acting  heart,  every  eflbrt  was  made  to  diminish  its  over-action  uA 
to  lessen  its  over-growth.  Low  diet  and  frequent  bleedings  are  Urt 
measures  which  Albertiiii  and  Valsalva  handed  down  to  a  long  seriol 
of  their  successors  ;  and  the  efli^cl^s  of  their  doctrine  i?  even  now  to  be 
traced,  although  perhapa  rather  in  the  pages  of  lext-lxwks  than  ia 
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ice.  Even  after  the  purely  consecutive  nature  of  hypertrophy 
lidearly  recognised  by  Berlin,  the  same  treatment  was  ativocatedL 
le  judicious  manngement  of  hypertrophy  depends  on  the  recoj^- 
tttion  of  Llie  fact  that  it  is  sometimes  purely  beneficial,  usually  wel- 
Kne  as  asvibslitute  for  its  too  frequent  associate,  dilatation,  and  rarely 
irectly  prejudicial.  No  universal  rule  for  the  treatment  of  hyper- 
)phy  can  therefore  1)C  laid  down,  since  the  proper  course  may  be 
inietiraes  to  foster  its  occurrence,  sometimes  to  lessen  its  excess,  or, 
[ling  that,  to  prevent  its  increase. 

Hypertrophy  of  the  heart  beins  the  result  of  two  factors,  nutritive 
tivity  and  increased  work,  its  iucrease  may  be  to  some  extent  pre- 
Tcuted,  and  its  amount  diminished,  by  lessetun^  each  factor  in  its  pro- 
duction. The  nutritive  activity  of  the  heait  can  be  lessened  only  by 
diminishing  that  of  the  cjeneral  system  by  low  diet,  bleeding,  &c. 
But  to  attempt  this  while  the  causes  of  hy  pertrophj'  continue,  is  to  sub- 
stitute dilaUtion  for  hypertrophy.  Tlie  system  has  been  advocated,  how- 
ever, in  conjunction  with  causal  treatment,  from  the  time  of  Bertin.  It 
may  be  questioned  wliether  the  causes  of  established  hypertrophy 
can  ever  be  sulliciently  reduced  to  permit  the  safe  employmeTit  of 
"  antiphlogistic  "  measures.  Moreover  they  can  rarely  be  necessary, 
We  see  in  the  voluntary  muscles  that  reduction  of  work  is  in- 
variably followed  by  reduction  in  size  of  muscle.  Every  analogy 
sucrgests  that  cardiac  hypertrophy  will  rapidly  subside  wiien  the  con- 
dition which  excited  it  has  lessened  or  has  ceased.  Tt  is  not  often 
that  this  result  can  be  proved  to  occur  in  the  case  of  the  heart,  but 
instances  are  not  infrequent  in  which  it  seenis  to  take  place.  The 
reduction  of  the  causes  of  hypertrophy,  i.e.  the  work  of  the  heart, 
to  a  minimum,  constitutes,  then,  the  main  object  in  the  treatment 
of  hypertrophy.  This  work  is  partly  of  a  constant,  partly  of  au 
occasional  natura  The  normal  work  of  the  circulation  must  be 
carried  on  ;  the  permanent  or;;anic  cause  of  the  hypertrophy  can  rarely 
be  lessened;  but  the  occasional  addition  to  the  heart's  work  involved 
in  violent  muscular  exercise,  increased  frequency  of  contraction  from 
alcohol  or  emotion,  increased  obstruction  from  remediable  states  of 
blood  or  local  inflammations,  may  all  be  to  a  large  extent  removed. 
Rest  of  body  and  mind  is  therefore  the  first  and  most  essential  ele- 
ment in  treatment.  All  exercise  which  quickens  the  pulse  must  be 
absolutely  forbidden.'  Emotional  tranquillity  must  be  as  far  as 
possible  secured.  The  utmost  temperance  in  food  and  alcohol 
should  be  enforced.  A  fair  amount  of  nitrogenous  food,  and  a  very 
little  light  wine  with  it,  constitute  the  best  diet  If  food  is  well 
taJcen  without  alcohol,  the  latter  may  often  with  advantage  be  prohi- 
bited. The  digestive  organs  should  be  carefully  attended  to.  Nothing 
disturbs  the  action  of  the  heart  so  readily  as  a  distended  stomach. 
Food  must  be  moderate  in  nmount,  and  every  cause  of  transient 
plethora  avoided.     The  secretions  must  be  carefully  regulated,  and 

*  "Ondoit  repirdcrle  repoB  eoinme  un  rtmedeipr^servutif;  mtia  ce  repos  n'exclut  put 
ex«tcic«  niodcr«,  lonque  leagrantU  ocoideuta  sont  calmdd." — 8enac»  1.  c,  p.  iJQ. 
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impair&d  action  of  tlie  kadneya  or  the  skin  must  be  supplemciiUd  ly 

mild  purgation  or  diuresis.  Local  inflammations,  bronchitis,  At, 
must  be  carefully  guarded  against^  and  when  they  occur,  remoYed  m 
speedily  as  possible. 

Too  often,  however,  tlie  amount  of  obstruction  which  can  by  tlute 
means  be  removed  bears  but  a  small  proportion  to  the  total  a^&unt 
which  tlie  heart  has  to  contend.  Can  this  perm.ment  obstructiait  k 
further  reduced  ?  To  some  extent  the  work  of  the  heart  can  olwtyi 
be  lessened  by  reduction  in  the  total  quantity  of  the  blood.  TO$ 
fonued  au  important  element  in  the  old  syatem  of  treatment,  aiidil 
was  partly  "with  this  object  that  frequent  and  repeated  bleedings  yrm 
recommended.  Their  condemnation  in  the  present  day  is  map€Lrfluoii& 
It  may  be  doubted  whether  occasional  leeching,  which  still  fioA 
advocates,  is  ju3tifi.ed  by  its  ultimate  results,  although  its  iinmbdiate 
effect  is  to  give  relief  to  the  heart.  Eestriction  of  fluids  Ilus  1«b 
suggested.  It  is  at  any  rate  a  harmless  measure ;  but  the  rapidiij 
with  which  urinary  secretion  regulates  the  volume  and  dt^m^ity  of  th« 
blood  renders  it  doubtful  whether  more  than  a  very  transient  effect  ii 
produced. 

It  will  bo  gathered  from  these  statements  that  the  conditions  niidff 
which  an  attempt  at  the  removal  of  hypertrophy  is  indicated  are  very 
rare.  Whenever  the  hypertrophy  can  act  immediately  on  the  caoiii 
resistance*  its  influence  is  fdways,  on  the  whole^  and  sometimea  ezitint} 
beneficial  Only  when  the  over-action  of  the  heart  is  primary,  oris 
due  to  a  cause  which  has  ceased  to  operate,  ia  it  to  be  allacked 
directly-  In  the  rare  instauces  in  which  violent  esercise  has  called 
out  persistent  hypertrophy,  or  some  ohstruction  has  been  remo?e4 
the  condition  may  call  for  immediate  treatment  to  reduce  its  effect 
Where  the  obstruction  is  situated  far  from  tbe  hearty  and  degeuflratM 
vessels  are  interposed  which  have  to  bear  the  full  force  of  an  cm* 
acting  ^'entriclej  as  in  Bright's  disease,  the  question  also  fl  >metimes 
arises  of  the  chances  of  evii  from  vascular  rupture,  on  the  one  hiid, 
and  from  a  weakened  heart  on  the  other.  The  certain,  slow,  but  snil 
evil  of  a  weakened  heart  will  generally  counterbalajice  the  posaibk 
-catastrophe,  and  any  attempt  to  lessen  the  cardiac  strength  will  k 
avoided. 

The  use  of  drugs  in  hypertrophy  is  a  subject  on  which  varioo* 
opinions  have  been  held/  Most  observers  agree  with  WaUk 
that  the  reduction  of  the  bulk  of  the  heart  is  beyond  the  direct  po«« 
of  any  drug.  Tlie  c\\\tiT6k  of  medicine  lies  in  regulatintj  the  cardiic 
contractions  and  in  fi-eeing  the  circulation  from  removable  causes  of 
embarrassment*  Frequent  action  involves  a  great  increase  in  the  woA 
of  the  heart,,  lorce  is  needed,  it  has  been  stated  already,  to  move  tit 
heart,  apart  fmm  the  movement  of  the  blood.  The  minimum  fre- 
■quuncy  consistent  with  the  due  supply  of  blood  to  the  system  giTCf 

^  Their  poasilile  aae  flepms  not  to  have  occunvd  to  the  French  school  of  T»lij^ci*M<l 
.thi':  begliiTiiiig  of  thU  po(itiirj|%  ulthougb  tlie  chief  cartiuic  meJiciuo,  dijiitaha,  hnd  I**| 
Jiefcjn)  Itfuu  *?jiiploy(?d  ia  ibia  couDtiy, 
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the  heart  its  best  conditions  of  action.  Moreover,  very  frequent  action 
may  £11  the  arteries  to  repletion,  and  so  increase  their  distension  as 
greatly  to  augment  the  intra-cardiac  pressure.  Lastly,  frequent  action 
lessens  the  total  rest  of  the  heart,  and  favours  degeneration.  No  remedy 
has  been  discovered  which  lessens  the  undue  frequency  of  the  action 
of  the  heart  so  effectually  as  digitalis.  But  digitalis  strengthens  the 
cardiac  action,  and  hence  its  use  in  hypertrophy  has  been  dis- 
countenanced by  most  modern  writers,  and  by  some  strongly  condemned. 
The  experience  of  clinical  observers  is  not,  however,  in  complete 
accord  with  theoretical  conclusion.  By  many  the  value  of  digitalis  in 
hypertrophy  is  strongly  asserted.  One  explanation  for  this  may  lie 
in  the  fact  that  hypertrophy  is  so  rarely  simpla  Almost  invariably, 
dilatation  is  conjoined  with  it.  In  dilatation,  digitalis  is  of  extreme 
value,  and  its  use  in  hypertrophy  is  to  a  great  extent  proportioned 
to  the  existence  and  amount  of  dilatation.  Moreover  all  irregular 
action  of  the  heart  involves  waste  of  force,  involves  useless  work. 
Too  frequent  contraction  does  the  same.  Each  may  generally  be 
controlled  by  digitalis.  Even  where  there  is  no  irregularity  and  little 
dilatation,  the  cardiac  action  may  be  below  the  actual  needs  of  the 
system ;  the  compensation  is  insufHcient,  and  the  additional  strength 
of  contraction  imparted  by  digitalis  is  purely  useful.  The  dose  of 
digitalis  needed  in  these  circumstances  is  smaller  than  that  required 
in  dilatation.  Five  minims  of  the  tincture,  or  a  drachm  of  the  infusion, 
three  times  a  day,  will  usually  effect  all  that  is  required.  A  larger 
dose,  is,  as  Milner  Fothergill  states,  much  more  frequently  deleterious 
than  in  dilatation,  in  which  large  doses  are  borne,  not  only  with 
impunity,  but  with  advantage.  In  pure  hypertrophy,  digitalis  is 
rarely  necessary.  Veratrura  viride  has  been  used,  especially  in 
America,  to  reduce  the  strength  of  the  heart,  when  in  hypertrophy 
its  force  appears  beyond  the  present  need  of  the  system.  Doses  of 
^\e  minims  of  the  tincture  may  be  given  three  times  a  day.  Both 
the  force  and  frequency  of  the  heart's  action  are  reduced.  Inunction 
of  Ung.  Veratrise  has  also  been  employed  for  the  same  purpose. 

"Where  hjrpertrophy  is  not  pure  but  is  great,  and  acts  directly  on 
the  vascular  system,  or  tends  to  increase  its  cause  (as  in  aortic  regurgi- 
tation), it  may  be  necessary,  by  similar  measures,  to  reduce  the  force 
of  the  heart  to  a  minimum  necessary  for  the  work  of  the  circu- 
lation. Digitalis  has  been  employed  in  small  doses  and  recommended 
strongly  by  B.  Foster,  but  most  authorities  discountenance  its  use 
nnder  these  circumstances,  and  Einger^  points  out  that  the  same 
end  may  be  attained  by  small  doses  of  aconite.  A  combination 
of  aconite  and  veratrum  is  recommended  by  H.  C.  Wood.^ 

The  consciousness  of  tlie  cardiac  contractions,  which  constitutes  so 
troublesome  a  symptom  of  hypertrophy,  is  only  in  part  due  to  the 
force  with  which  the  heart  acts.  It  is  much  more  frequently  the  result 

'  Handliook  of  Tlieraneutics,  fifth  elition,  p,  427. 
»  Philadelphia  Med.  Times,  1874,  Nov.  14  aud  21. 


^Sfl 


A  SYSTEM  or  MBVICWB, 


of  irregular  or  too  sudden  contractions,  and  relatoJ  to  coLicident  dili 
tion  rather  than  to  hypertrophy.     It  ia  commonly  controlled  by 
and  digitalis. 

For  the  relief  of   cardiac  pain,   direct  sedatives  may  he  m 
Opium,  or  morphia,  is  very  efifectual.     Aconite  i^  stroufjly 
hy  Walshe.      Belladonna,   Indian   hemp,    liydroeyariic   acid   are 
useful  in  some  cases.     The  Virginian   prime  bark,  which   conl 
hydrocyanic  acid,  is  sometimes  useful,  but  its  tonic  properties 
it  more  suitable  for  dilatation.     Cold  locally  applied  to  the 
region  is  strongly  rt'commeuded  by  Kiemeyer. 

The  treatment  ol  hyp^rti-ophy  of  theright  ventricle  must  be  condu 
on  the  same  general  principles  as  that  of  the  left.  It  ia  aJruost  ml' 
united  witli  dilatation,  and  ia  never  excessive.  Henc«  it  needs  as 
as  possible  to  be  strengthened^  both  absolutely  by  tonics,  digit&li^' 
&c,p  and  relatively  by  diminishing  it^  work»  by  lessening  aa  ^  it 
possible  the  obstruction  to  the  movement  of  blood  through  the  luDg\ 
and  by  the  avoidance  of  over-exertion,  &c.  HypertTOphy  of  the  aundei 
rarely  calls  tor  special  treatment,  Kever  simpkj  the  conjuined  dik- 
tatiou  always  predominates. 

The  more  detailed  treatment  of  dilated  hypertrophy  is  described 
in  the  next  ^tiole,  on  Dilatation  of  the  Heart. 
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DILATATION  OF  THE  HEART. 
By  W.  E.  Goweks,  M.D. 

Synonym. — Enlargement  of  the  Heart  (old  writers) ;  Aneurism  of 
the  Heart  (Baillou ;  Lancisi) ;  Passive  Aneurism,  or  Passive  Dilatation 
(Corviaart)  ;  Herzerweiterung  (Freysig) ;  Cardiectasis  (Jaccoud). 

Definition. — Increase  in  the  size  of  one  or  more  of  the  cavities  of 
the  heart  Such  increase  in  size  may  or  may  not  be  attended  with 
obvious  thickening  or  thinning  of  the  cardiac  walls. 

HiSTOBY. — Dilatation  of  the  heart  received  much  attention  from  the 
earlier  pathologists,  being  rightly  regarded  as  the  chief  cause  of  its 
enlargement.  In  the  middle  of  the  sixteenth  century,  Yesalius  gave 
an  account  of  a  heart,  the  left  ventricle  of  which  contained  two  pounds 
of  blood,  and  Baillou^  mentioned  one  that  equalled  in  size  a  man's 
head.  Harvey^  also  in  1628  alluded  to  this  condition.  Dilatation 
of  the  auricles  was  described  by  Willis.  Dilatation  of  the  right 
ventricle  and  left  auricle,  as  the  result  of  mitral  constriction,  was 
described  by  Mayow  in  1674.  Vieussens,^  in  1715,  described  a 
case,  observed  in  1695,  of  extreme  dilatation  of  left  ventricle,  the 
consequence  of  aortic  regurgitation.  Peyer,  Lancisi,  and  all  suc- 
cessive writers  alluded  to,  or  related  instances  of  the  condition. 
The  first  systematic  account  of  its  mechanism  and  causes  was  given 
by  Senac*  in  1749,  who  distinguished  dilatation  with  and  with- 
out thickening  of  the  walls.  Morgagni,^  in  1779,  described  very 
dearly  its  origin,  and  effect  on  the  circulation.  Several  cases  were 
related  by  Ferriar,®  in  1792,  and  the  general  causes  and  symptoms  of 
dilatation  were  described  by  Allan  Burns,  in  1809.  In  France,  after 
the  writings  of  Lancisi  had  given  the  word  currency,  Baillou*s  term 
"aneurism,"  had  been  used  to  designate  enlargements  of  the  heart,  as 

1  Epidemies  et  Epbemerides,  1574.    Yraren^B  Traiu.,  Paris,  1858,  p.  289. 

*  De  mota  cordis  et  sangouuB. 

*  TraiU  du  Cceur. 

*  Traits  de  U  Stractnre  dn  Cceor,  &c,  torn.  ii. 

*  De  Sed.  et  Caoe.  Morb.,  Epist  xxvii. 

*  Medical  Histories  aud  Reflections,  by  John  Ferriar,  H.D..  vol.  i.,  1792,  p.  144. 
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well  88  of  the  great  vessels.  Ckirvisar^  in  his  4eacriptioii  <rf  dilaUtki 
in  his  work,  published  in  1806,  designated  the  two  varieties  descnM 
by  Senac»  "  actiye  "  and  "  passive  "  anemism,  with  a  subpzotest 
the  application  of  the  term  to  conditions  with  snch  diffeient 
He  described  accurately,  as  £Eir  as  the  description  went,  the 
symptoms  and  tendencies  of  the  two  conditions,  and  pointed  out  tti 
association  of  dropsy,  or  the  "  serous  diathesis,"  with  dQatatioii, 
than  hypertrophy.  A  further  account  of  dilatation  of  the  left 
as  a  mechanical  consequence  of  mitral  constriction  was  givsa 
Abemethy  in  1806.'  DDatation  conset^uent  on  caiditifl,  and 
with  adherent  pericardium,  was  described,  as  the  lesnlt  of 
rheumatism,  by  Sir  W.  Dundas  in  1808.'  Its  varieties  weie  TnroiniiHi 
a  little  later  by  Kreysig.  Bertin,  in  1811,  distinguished  the  conmtiHl 
and  processes  of  dUatation  and  hypertrophy  (in  the  sense  in  iMk 
the  words  are  now  used),  and  Laennec's  work  on  Ansonltatuw,  pd^ 
lished  in  1819,  gave  the  terms  authoritative  us&  In  Bertin's 
treatise,  edited  by  Bouillaud  in  1824,  the  chief  varietieB 
tii^nished  which  have  since  been  generally  recognised. 

The  detection,  by  percussion,  of  enlargement  of  the  hearty  <tf 
dilatation  is  the  (mief  cause,  is  due  to  Avenbragger  (1763) ;  thildt 
the  altered  impulse  by  palpation,  to  Corvisati  (1806) ;  that  of  thi 
auscultatory  signs,  to  La^mec  (1820). 

Varieties. — ^From  the  condition  of  the  cardiac  walls»  their  n- 
crease  or  diminution  in  thickness,  certain  varieties  have  long  bMi 
distinguished. 

(1).  Dilatation  with  Hypertrophy  (active  aneurism  of  Corvisart),  is 
wliicL  the  walls  are  increased  in  thickness,  as  well  as  the  cavities 
in  size. 

(2).  Dilatation  with  Attenuation  (passive  aneurism  of  Corvisart),  in 
which  the  cavities  are  increased  in  size,  while  the  walls  are  rvduced 
in  thickness.  To  these  Bertin  proposed  to  add  that  of  simple  dilataivm, 
in  which  the  dilated  walls  preserve  their  normal  thickness,  and  mixti 
dilatation-,  in  which  the  walls  are  in  one  place  increased,  in  another 
diminished,  in  thickness.  These  varieties  have  been  adopted  by  most 
subsequent  writers.  The  name,  "  simple  dilatation,"  cannot,  however, 
be  considered  an  accurate  designation  of  the  condition  which  it  denotes^ 
dilatation  without  hypertropliy  of  tissue.  If  a  heart  be  dilated  only, 
its  walls,  extended  in  area,  are  necessarily  lessened  in  thickness.  For 
the  normal  thickness  of  the  walls  to  be  preserved  when  the  cavity  ii 
dilated,  overgrowtli  of  tissue  must  occur.  Thus  the  condition  d 
"  simple  dilatation  "  necessarily  produces  dilatation  with  attenuation, 
while  the  state  to  which  the  term  is  applied  is  really  dilatation  with 
moderate  hypertrophy:  this  was  shown  clearly  by  Stokes.  Forget 
applied  to  the  condition  the  term  hypertrophie  dUaioire.  Many  writen 
have  suggested,  and  Wilks  and  Moxon  maintain,  that  pure  dilatation 

'  Metl-Cliir,  Trans.,  vol.  i.,  p.  27. 
«  IbiJ..  p.  87. 
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rep  osciirs,  that  hypertrophy  is  the  invariable  acconipauimcnt,  as  the 

reased  weight  testifies,  and  that  recorded  examples  of  hearts  dilated 

id  not  increased  in  weight  have  been  examples  only  of  R'liixution. 

ley  prefer  the  simple  distinction  into  dilatation  with  tiiickeuing,  and 

itiou  with  thinning. 

jr  varieties  which  have  l)een  distinguished  are  those  of  general 

ttation,  in  which  all  four  cavities  of  the  heart  sufl'er,  and  partial 

'iatxmiy  in  which  the  change  is  confined  to  one  or  some  of  them. 

has  also  been  proposed  by  Hayden*  to  designate  those  cases  in 

lich  an  obnous  active  cause  of  dilatation   can  be  distinguished, 

tecutive^  and   those   in  which   uo   such   causes   exists,    primary. 

illy,  dilatations  have  been  classified  as  temporary  or  permitnent. 

:in  suggested  that  the  latter  only  should  be  included  under  the 

I.  the  temporary  forms  being  rather  examples  of  distension  than 

dilatation. 


C-vusEa. — The  maintenance  of  the  normal  size  of  the  heart  ultimately 
loponds  on  the  existence  of  a  due  proportion  between  its  elastic  and 
'tile  force,  and  the  blood-piussure  to  which  it  is  exposed  in 
^  .  I?  resistance  and  active  contraction.  A  disproportion  between 
these  two  forces  is  the  ultimate  cause  of  its  dilatation  ;  such  dispro- 
portion may  re.sult  from  a  cluinge  in  the  amount  of  either  factor,  an 
increase  in  the  blood-pressure,  a  decrease  in  the  caaiiac  strength. 
Oft^u  the  two  conditions  are  conjoined :  a  weakened  heart  yields  before 
an  increased  pressure,  and  thus  becomes  over-distended ;  and,  the  con- 
ditions being  permanent,  becomes  permanently  dilated.  To  these  two 
causes  must,  probably,  be  added  the  effect  of  traction  from  without, 
whicli  acts  by  lessening  the  effect  of  the  contractile  force  of  the  heart, 
and  so  corresponds  in  its  action  vnth  the  weakening  of  the  wall. 

Thus  diminished  strength  of  tlie  walls  of  tlie  heart  constitutes  a  pre- 
ition  to  dilatation,  and  the  causes  of  that  weakening  may  be 
I  ('-iTd  a.^  tht  predUpOffut^j  c«««(«*  of  dilatation  ;  the  increiised  en- 

I  docardial  pressure  being  regarded  qa  the  txcitimj  canJic  of  the  dilata- 
^Jipn.  But,  as  is  the  case  with  many  i>i*edisposing  causes  of  disease, 
^HjB  weakness  of  the  wall  of  the  heart  may  be  the  only  morbid 
^Ktecedent  Moreover,  the  action  of  these  two  causes  of  dilatation 
is  not  simply  predisposing  and  exciting.  It  will  be  convenient,  however, 
to  consider  the  mechanism  of  their  action  after  they  have  been  (lescribed 
in  brief  det-ail.  The  antecedents  of  the  predisposing  and  exciting 
causes  may  be  spoken  of  as  the  remote  causes  of  dilatation. 

It  must  be  remembered  also,  that  increased  endo^iardial  pressure  is 
the  immediate  cause,  not  only  of  dilatation,  by  its  mechanical  effect, 
t  of  hyix^rtrophy,  by  the  vital  reaction  which  it  induces.  Its  effect 
producing  dilatation  is  influenced  in  part  by  the  existence  of  the 
predisposition  (weakness  of  the  cartliac  wall),  in  part  by  the  condi- 
tions under  which  it  acU,  ami  which  may  be  regartled  as  determining 
eauaca.     Commonly,  however,  the  double  tendency  of  tlie  increased 

'  Diseases  of  Upart  aud  Aorta  :  Dublin,  1876,  p.  658, 
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^essui'e  results  in  iha  double  effect,  and  hypertrophy  and  dilatatioa 
are  ooajoined.     "We.  liave  thus  four  classes  of  causes  to  consider,  ihf 

rmoti>,  predisposing,  exuitin;^,  and  determining  causes. 
(A.)  licmote  Go-ums. — Tbc  general  conditions  of  berGditary  infltiencp, 
age,  i3cx,  occupation,  previous  illuesa,  Slc.^  enter  largely  into  the  causaUon 
of  dilatation  of  the  liBftrt,  as  the  antecedonte  of  the  conditions  on  which 
it  immediately  depends.  They  can  only  he  fiilly  understood  whentht 
inirnediate  causes  are  known.  Iliredifary  taint  luia  a  powerful  in- 
tluimoe  in  disposing  to  special  der^enerations  and  to  certitici  dJ»(M»rs, 
Hucli  ri^  ui^ute  rlieumatisiu,  on  which  the  immediate  caused  latg«ljF 
depiiud,  Aijc  Iiaa  ft  siiuilar  influiuice.  Degenerative  chansea  la 
concerned  in  the  proiluction  of  both  causes  of  dilatation^  ana  h^w 
tho  diBL'aso  inf.roosf^a  in  i'requency  with  advancing  years,  Sex  in- 
fluences the  ocenrrence  of  dilatation  by  determining  exposure  to  om 
of  the  commonest  causes  of  increased  endocardial  pressure,  mu^cuUt 
exertion.  Dogeuei'ative  changes  in  the  vascular  syBtem  are  largely 
due  to  the  same  influence^  anil  are  cauBi^s  of  dilatation.  Hence  tike 
disease  is  inoie  freqnent  in  men  tban  in  women.  Occupation  hat 
similar  inlluenco;  b11  those  occupations  which  involve  ooDsidfinUe 
tjfifort  tend  to  cau^^e  dilaiation  of  the  heart 

(H.)  i*ndiHpoid}iff  CavsGs. — Conditions  of  weakness  of  the  cjirdiie 
yc&lls  may  consist  in  acute  or  chiouic  changes  in  tlie  muscular  til^rot, 
Of  in  destruction  of  those  fibres  and  their  replacement  hy  ti&nifi 
elements  which  yield  more  readily  to  the  pressure  of  the  blood. 
Morbid  atataa  of  tlie  muscular  fibres  are,  (1.)  Atony,  in  which  the 
relaxation  of  tlie  fibres  at  rest  is  more  absolute,  their  contractioa 
less  complete.  (3.)  The  granular  degeneration  of  acute  disease. 
(3.)  Fatty  degeneration,  resulting  ultimately  in  the  actual  destruc- 
tion of  fibres.  {4.)  Fatty  overgrowth,  in  which  the  muscular  librw 
undergo  secondary  atrophy.  (5 )  Fibroid  degeneration,  the  sequel  U 
an  acute  iufliimmatory  change  or  the  result  of  a  chronic  perveraico 
of  nutrition,  (tj.)  Special  di^gcnemtions  and  growths,  (7.)  Wak- 
ening of  the  fibres  due  to  the  .^tate  of  dilaUitioit.  Beau  pointed 
out  that  the  fibi'cs  common  to  the  two  veutricles  may  be  » 
weakened  hy  dilatation  of  one^  as  to  lessen  considerably  the  coa* 
tnactLle  forc<?  of  the  other  ventricle,  and  ao  to  aid  it^  dilatittioa  (S.) 
Lastly,  it  has  been  stated  hy  Kiemeyer^  that  the  muscular  fibre* 
may  so  lose  their  contractile  power  as  to  permit  dilatatioii  whett 
no  structural  change  in  the  canliac  wall^  or  in  the  flbres  theinjel7€4h 
can  be  detected  by  the  microscope,  Seitz*  has  lately  adviscfltod 
the  same  view.  In  all  the  recorded  examples,  however,  over-exertioa 
has  been  the  exciting  cause  of  the  dilatation,  and  the  cases  appear 
to  have  been  characterised  rather  by  insuflicient  power  to  read 
against  the  augmented  pressure^  than  by  any  primary  degeDeratiotL 

The  conditions  by  which  these  pathological  processes  are  produced 

'  Tart  bftak  of  Pmotir'*!  Medicine,  AmcHMin  Tnihs.,  tot.  ii  p*  S2fl. 

*  Zur  Ushre  pod  ilet  I'tboMnotreiigitng  des  HeraeoA    Deutscfiti  A«]ut  lur  klia  ll<i 
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itute  the  predisposing  causes  of  dilatation.  The  most  important 
tese  conditions  are:  (1.)  Anremia  and  chlorosis,  in  which  the 
!b1  mal-nutritiou  results  in  atony,  and,  it  may  he,  granular  dege- 
ion  of  mnscuhir  fibre  throughout  the  body.  (2.)  Acute  febrile 
iBes,  especially  rheumatism,  erysipelas,  pytemia,  typhus,  typhoid 
J  &c.,  having  a  similar  effect,  (3.)  Indammation,  primary  or 
tdary  to  endo-  or  peri-cWitis,  the  inflammation  in  the  latter  case 
ling  the  adjacent  layer  of  the  hfiart.  (4.)  Obesity,  with  local 
>wth  of  fatty  tissue.  (5.)  Chronic  degenerative  ehanj^ps  in  the 
I,  as  yet  ill-defined,  but  often  due  to  chronic  alcoholi.sin,  and 
fatty  and  fibroid  degeneration  of  various  organs,  including  the 
(6.)  Derangements  of  the  blood-supply  to  the  walls  of  tlie  heart 
ic  and  iutennitting  passive  congestions  cause,  as  Sir  William 
ht  points  out,'  degeneration  of  th<;  heart,  toughening  its  walla  and 
Ung  its  contractile  power.  Diminished  blood-supply  is  a  common 
I  of  fatty  and  granular  degenemtiou.  Ft  may  be  liuet-o  imperfect 
Iftion  of  the  coronary  arteries  in  con8et(uence  of  the  defective 
Ifiion  of  the  aorta,  or  it  may  result  from  narrowing  of  those 
Ib  by  the  contraction  of  lymph  outside  the  heart,  or  by  degenera- 
ktheromatous  and  calcareous,  of  their  walls.  (7.)  Defective  ner\'e- 
f  probably  in  some  aises  leads  to  inellicieut  contraction  and 
^ion  of  the  heart.  Dr.  Dolieli  believes  that  sexual  excesses  are 
tfal  causes  of  caniiac  weakness. 

^ionfrom  without,  the  result  of  pericardial  adhesions,  is  some- 
I  a  cause  of  dilatation  of  the  heart  The  two  conditions  are 
kntly  found  associated,  but  in  the  majority  of  cases  there  exists 
pndocardial  mischief  sufficient  to  account  for  the  dilatation. 
k  MorgagTii  and  many  subsequent  writers  doubted  whether  the 
pf  the  walls  was  not  always  the  consfHiuence  of  the  coexisting 
lar  disease.  But  cases  are  not  infrequent  in  which  dilatation 
L  and  no  morbid  condition  can  be  found  to  explain  its  occurrence 
I  an  adherent  pericardium.  Be-au,^  arguing  from  asmall  nundxsrof 
kscSfinferred  that  dilatation  was  the  invariable  result  of  pericardial 
loQ.  The  same  view  was  very  strongly  maintained  by  Hope.' 
f  ol»servation  showed,  however,  that  adhesions  were  frequent 
|h  with  no  morbid  state  of  the  heart's  walls.  I-aennec,  IJouillaud,* 
w,  Stokes,  and  others  maintained,  therefore,  that  pericardial  adhe- 
liave  no  direct  effect  in  causing  <lilatation.  The  same  view  has 
;ill  more  recently  maintained  by  llayden.''  Gairdner,®  however, 
(ized  the  fact  that  in  a  minority  of  cases  no  other  cause  can  be 
id  for  the  changes  in  the  walla  of  the  heart.  At  the  same  time 
red  that,  in  other  cases,  the  adhesions  not  only  do  not  tend  to 
dilatation,  but  they  do  not  prevent  the  reduction  in  sizo  which 

*  On  Con)?*y*ti(»n  of  the  Heart,  Med.-Chir.  Trana.,  vol.  xliiL 
s  Arch.  Gen.  tie  MeO..  ner.  ii.,tonui  X.,  1S87,>.  425. 

*  UiMiVPM  of  tha  Hnurt,  {>.  1U2. 

*  TnitA  Clinique.  &c.,  183.1.  p.  45<. 

*  Diteasvft  or  the  Heart  and  Aorta,  p.  ftft3. 

*  £dliL  Med.  Joanial.  Fvbnuu-y  U$l. 
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aocompaiiieB  chronic  waating  diaeaaea.  The  moat  eztenaivB  aiataaladi 
evidence  on  tiiie  qneation  is  that  fiumiahed  b^  Kennedj,^  of  DnUi^ 
who  collected  ninety  caaea  of  adheient  penoaidiom  witlKnt  vahi 
diaeaae,  and  found  that  the  heart  remained  healthy  till  death  in  tUilp 
f6iff,  and  .was  ezdaiged  in  fifty-one.  But  aome  of  Ida  caaea  wen  M 
nuseoma,  into  which  hearts  of  the  nonnal  aiae  would  be  litfle  Vki^ 
to  find  their  way,  and  it  ia  probable,  therefore,  that  hia  proportiga  rf 
healthy  hearts  is  too  small  Dr.  Hayden  has  collected  twentj-llBV 
caaes  of  adheient  pericardium,  without  valve  diaeaae^  and  found  Hat 
ia  seven  there  was  enlargement  without  any  other  diaoorenble  oaMa* 
Patting  together  these  mc%  and  those  refunded  by  other 
it  aeems  fair  to  conclude  that  adherent  perioaidium 
ment  of  the  heart  in  one-third  of  the  caaea. 

The  di£Eerence  in  the  effect  of  the  adhesion  ia  not  to  be 
by  difference  in  its  extent  The  most  marked  hypertrophy  and  d3a- 
tation  was  due,  in  one  of  Gairdner^a  caaea,  to  a  firm  adhesion  rf 
very  limited  extent,  near  the  apex  of  1^  left  ventricle.  In  Mm 
caaes  in  which  no  influence  vraa  exerted,  the  adheaion  was  nnivoad 
Dr.  Wilks*  has  pointed  out  that,  when  general  adhesion  is  iiauoeialri 
with  dilatation,  the  effect  is  more  marked  on  the  right  ventride  thai 
on  the  left  This  is  no  doubt  due  to  the  thinness  of  themnsonlarnd 
of  the  light  ventride.  In  estimating  the  effect  of  pericardial  adhMMi 
it  must  be  remembered  bow  frequently  they  are  asaociated  will 
another  cause  of  dilatation,  the  damage  to  the  aubjacent  portion  of 
the  cardiac  wall  by  the  extenaicn  to  it  of  the  pericardial  inflammatioa 
For  the  settlement  of  the  question  of  their  influence  more  facts  a» 
needed  which  shall  embrace  not  only  the  state  of  the  heart's  walls, 
and  the  fact  of  adhesions,  but  the  extent,  firmness,  and  probable  doia- 
tion  of  the  latter,  the  extent  to  which  the  j>ericardium  is  connected 
with  parts  around,  and  the  extent  to  which  the  muscular  fibres  of  the 
heart  have  suffered  from  the  infiammation. 

Dr,  Gairdner  *  has  maintained  that  when  the  expansion  of  the  lungs 
is  interfered  with  by  their  atrophy,  the  inspiratory  efforts  to  distend 
them,  which  he  regards  as  the  great  cause  of  emphysema,  may  lead  to 
over-distension  of  the  heart.  He  believes  that  it  is  by  this  mechamBm 
that  emphysema  is  associated  with  dilatation  of  the  heart,  and  appeals 
in  support  of  the  theory,  to  the  fact  that  the  dilatation  is  not  confined  to 
the  right  side  but  affects  in  slighter  degree  and  a  little  later  in  time  the 
left  side  also.  This  view  depends  for  its  probability  on  the  inspiratoiy 
theory  of  emphysema.  If,  with  Sir  William  Jenner  and  most  modem 
authorities,  emphysema  is  believed  to  arise  chiefly,  not  from  primaij 
atrophy  of  the  lung,  but  from  its  over-distension  during  expiratoij 
efforts,  this  explanation  of  the  origin  of  dilatation  of  the  heart  falls  to 
the  ground.      No    dilating  influence   by  traction  can  result  from 

^  Edin.  Med.  Journal. 

'  LiOC.  cit,  table  on  p.  862. 

3  Guy's  Uon>.  Itcp.,  vol.  xvi.,  p.  202. 

*  Briti^and  Foreign  Medico-Cmrurg.  Rev.i  July  1858,  p.  212. 
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violent  expiratory  efforts,  and  when  emphysema  is  once  established 
the  inspiratory  effort  which  can  be  made  is  far  less  than  in  health.  If 
the  dilatation  of  the  right  ventricle  in  these  cases  is  referred,  as  is 
generally  taught,  to  obstniction  to  the  flow  through  the  lungs,  the 
simultaneous  affection  of  the  left  side  can  be  explained  in  another  way. 

(C.)  Exciting  Causes. — Increase  in  the  endocardial  blood-pressure 
has  been  mentioned  as  the  chief  exciting  cause  of  dilatation  of  the 
heart  Such  increased  pressure  opposes  the  contraction  of  the  heart, 
and  leads,  by  a  mechanism  to  be  presently  described,  to  its  dilatation. 
It  depends  on  increased  resistance  to  the  movement  of  the  blood,  the 
result  of  an  increase  in  its  mass,  or  an  obstruction  in  the  orifices  or 
Tassels  through  which  it  flows.  This  increased  pressure  leads  to  two 
results,  directly  to  dilatation,  indirectly  to  hypertrophy.  The  causes 
of  the  increased  pressure,  which  are  more  fully  considered  in  the 
article  on  hypertrophy,  are  as  follow  : — 

(1.)  Increase  in  the  mass  of  blood  to  be  moved,  consequent  on  over- 
distension of  the  heart.  Thus,  regurgitation  through  an  orifice  causes 
dilatation  of  the  chamber  behind.  Thus,  too,  the  dilatation  tends  to 
its  own  increase,  a  process  which  is  only  arrested  by  the  occurrence 
of  hypertrophy. 

(2.)  Besistance  to  the  movement  of  the  blood  in  consequence  of 
narrowing  of  the  orifice  by  which  it  leaves  the  affected  chamber.  The 
influence  of  this  condition  in  causing  dilatation  is  not  great.  Tlie 
obetmction  is  gradually  developed,  and  unless  associated  with  weak- 
ness of  the  cardiac  walls,  the  latter  become  hypertrophied  to  overcome 
the  increased  resistance.  In  aortic  obstruction,  for  instance,  dilatation 
is  rare. 

(3.)  Eesistance  to  the  movement  of  the  blood  through  the  vascular 
system  is  a  powerful  cause  of  dilatation,  and  is  most  effective  when 
suddenly  developed  or  intermitting,  and  especially  when  the  condition 
in  which  it  arises  is  such  as  to  impair  the  nutrition  of  the  walls  of  the 
heart  Disease  of  the  large  vessels,  aorta  and  pulmonary  artery,  rarely 
causes  dilatation.  Obstruction  of  the  smaller  vessels  is  a  more  effective 
cause,  and  especially  those  forms  of  obstruction  which  affect  the 
pulmonary  circulation  alone,  or  in  conjunction  with  the  systemic 
vessels. 

Long-continued  and  severe  muscular  efforts  are,  as  Ferriar  *  pointed 
ont,  a  powerful  cause  of  dilatation  and  hypertrophy.  The  resulting 
condition  of  heart  depends  largely  on  the  existence  of  the  conditions 
which  favour  the  occurrence  of  one  or  the  other  state.  The  effect  of 
effort  is  to  obstruct  the  circulation  througli  both  the  general  and 
pulmonary  system.  Its  influence  on  the  left  ventricle  has  been  des- 
cribed in  relation  to  hypertrophy.  Clifford  Allbutt  has  especially 
pointed  out  the  direct  effect  on  the  right  ventricle  and  the  influence 
of  undue  smallness  of  lungs  on  its  occurrence.  The  obstruction  to 
the  pulmonary  circulation  by  the  pressure  of  the  air  on  the  inner 
surface  of  the  air  cells  obstructs  the  escape  of  blood  from  the  right 

»  Med.  Hist,  and  Ret,  voL  i.  1792. 
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Hi        of  the  u      t,     The  compression  of  the  lieart  itseU*  interfere*  with 
■■  entrance  ^.  blood  from  the  veins,  tends  to  their  over-distension. 

I         i  when  the  pressure  is  removed,  to  the  over-distension  of  the  ri^bt 
^^     Je  and  ventricle*     Thus  the  intermitting  obstruction  cauBes  iOixt- 
flT      bg  over-distension  of  the  riglit  side  of  the  he^rt,  and  that  uataN 
W        ting  congestion    of   the   walls   of   the  heart  which   leads   to  ibr 
I       5eneration  of  its  substance  and  renders  dilatation  permanent 
B^     It  is  by  a  similar  mechanism,    according  to   the  views  genenllr 
accepted,  and  fully  stated  by  Sir  William  Jenner  in  the  third  volaM 
of  this  work,  that  emphysema  of  the  lunga  causes  dilatation  fd  tbi 
heart-     Intermittent  distension  results,  as  just  described,  from  tbi 
violent   expiratory  efforts  with    closed  glottis,  vbich    constitute  tbi 
efficietit  cause  of  emphysema  ;  and        lie  latter  condition  ia  developed, 
degeneration,   elongation,   and    dei.u*«i^Lion   of  capillaries  render  tbi 
obstruction  permafjent,  which  before  was  occasional.     The  right  ndi 
of  the  heart  undergoes  dilatation,  sometimes  to  an  extreme  degm 
Hypettrophy  is  usually  also  produced.     Tlie  congestion  of  the  caidkc 
wall  disposes  the  left  ventricle  to  yield  before  the  increased  preasott 
of  the  aortic  blood,  which  is  an  uJtimate  ell'ect  of  the  venous  distetH 
flion  acting  through  the  capillftry  system. 
^L     Other  forms  of  pulmonary  change  have  a  slighter  tendency  to  canw 
B<iilatation  of  the  heart  than  emphysema.     An  exception  must^howeter, 
be  made  for  cirrhosis  of  the  lung,  which  produces,  in  a  lai^  numbir 
I        of  cases,  hypei-trophy  and  dilatation  of  the  right  side.    Such  a  changi 
*        was  present  in  one- third  of  the  cases  of  cirrhosis  collected  by  Bastua* 
Mech/miBni. — The  consideration  of  the  mechanism  by  which  dilaU^ 
tion  iseflected  is  necessarily,  in  the  main,  tlteoretical.     It  bus,  perhAfM 
on  this  account,  received  little  attention,  and  has  even  been  sometijiKK 
dismissed  as  useless.     But  any  clear  conception  of  the  way  in  whith 
a  morbid  state  is  related  to  its  causes^  if  correct,  must  afibrd  a  cle««t 
view  of  its  pathological  significance,  and  of  the  way  in   which  by 
treatment  it  may  best  be  met. 

The  dilatation  of  the  heart  is  produced,  in  every  case,  by  iU 
over-distension  with  blood.  Just  as  the  various  causes  of  hyper- 
trophy involve,  as  the  efficient  cause,  overwork,  so  the  variow 
causes  of  dilatation  involve  over-distension.  The  immediate  cause  of 
this  over-distension  is,  in  each  case,  the  existence  at  the  end  of  the 
diastole  of  an  endocardial  pressure  disproportioned  to  the  resisting 
power  of  the  wall  of  the  heart,  and  before  which  the  wall  yields.  T1« 
act  of  dilatation  tlms  occurs  during  the  diastole  of  the  heart  This 
circumstance  lessens  the  simplicity  of  the  relative  action  of  the 
exciting  and  predisposing  causes  of  dilatation,  since,  as  will  be  inuM- 
diately  explained,  each  may  act  by  producing  a  similar  effect 

Three  sources  of  over-distension  may  thus  be  recognised,  (L) 
The  mass  of  blood  entering  in  the  normal  course  of  the  circaladoB 
may  be  abnormally  large ;  simple  over-distension.  (2.)  Blood  may  enter 
the  cavity  from  an  abnormal  source  (regurgitation),  and  being  added 

*  Art.  CirrhnsiK  of  Lung,  vol.  iii. 
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U}  that  entering  it  in  the  normal  course  of  the  circulation,  increases 
the  mass  of  blood  and  so  the  distension  of  the  chamber ;  over-disfmsion 
from  TtgurgitaiicnL.  (3.)  The  whole  of  the  blond  prtviously  in  the 
chamber  may  not  be  expelled  from  it  during  contraction,  the  residual 
blood  being  added  to  that  entering  from  behind  increases  the  distension 
ol'  llie  chamber;  ovcr-dislen-non  froi/i  impcrfccl  contraction^  or  residual 
oner-dideiuion, 

(1.)  SimpU  ovcT-distension  is  the  result  of  over-distension  of  the 
Kixce  from  which  the  blood  enters  the  affected  chamber.  It  is  well 
Ben  in  the  effect  of  mitral  regurgitation  on  the  left  ventricle  The 
over-distended  auricle  drives  an  almormal  quantity  of  blood  into 
the  ventricle,  into  which  probahly  an  iucrcaaed  quantity  has  already 

I  Bed  in  consequence  of  the  heightened  tension  of  the  hlood  within 
a«iricl'\     It  is  probable  that  a  large  quantity  of  blood  enters  the 
utricle  during  diastole,  enougli  to  equalisu,  or  almost  to  equalise^  the 
Bsure  within  the  ventricle  and  within  the  auricle,^  before  the  auri- 
ar  contraction  effects  the  actual  distension  or  over-distension  of  the 
jiceatricle.     The  pressure  to  which  the  inner  surface  of  the  ventricle  is 
^boeed  at  the  end  of  tho  auricular  systole  is  very  great,  for  in  accord- 
^Bce  with  the  well-known  law  of  liydroslatics  it  is  multijilied  directly  as 
'tbe  area  of  the  inner  surface  of  tiie  ventricle  exceeds  that  of  the  auriculo- 
itricular  orifice.    Simple  over-distension  may  occur,  especially  in  the 
icles,  in  conditions  of  acute  weakening  of  the  cardiac  walls.     The 
led  tone  of  the  muscular  fibres  allows  them  to  yield  unduly  before 
preasure  of  the  incuming  blood,  and  as  the  current  is  continuous, they 
become  directly  over-distended.    Similarly  the  flaccid  ventricles 
yield  unduly   before  the  current  which  enters  during  diastole, 
the  systole  of  the  auricles  rnay  over-distend  the  ventricles.     This 
rhanisin  has  been  described  by  Beau  ^  as  dilatation  sfjns  asi/stolie. 
\t  the  conditions  are  those  under  which  contraction  is  imperfect,  and 
ie  small  pulse  renders  it  probable,  in  many  cases,  that  such  imperfec- 
tion occurs.    Kesidual  over-distension  will  then  incrcast?  the  dilatation. 
(2.)  Orcr-dutfension  froin  regurgitation  is  one  of  the  most  efficient 
kuses  of  dilatation.     The  cavity  is  filled  witli  blood  from  a  double 
tree.     Tliat  which  enters  in  the  normal  course  of  the  circulation 
l^added  to  that  which  has  regurgitated  into  tbe  cavity,  and  over-dJst^n- 
resulta.     In  aortic  regurgitation,  for  instance,  it  is  the  aihlition 
the  contents   of  the   auricle  to  the  blood  regurgitating  into  the 
itricle  from  the  aorta,  which  actually  distends  the  chamber  and 
Ltes  it  until,  ultimately,  tlie  dilating  process  is  met  by  compensating 


•'  That  thifl  18  the  naso  b  highly  probnhic,  from  a  phenomflnon  soroetjmes  to  be  obtorrod 

caw*  cf  imtral   coustriction.      When  diastuliu  and  prnvstulic  murmurs  are  both 

It,  tbe  former  dau  to  the  slow  nassftgc  of  blood  throi]}?h  the  orifice  in  conflcqnenco  of 

teiwion   of  the  blooil  within  tno  Auricle,  the  latUT  duv  tu  the  conlimctioD  of  the 

irtcle,  thrre  may  bn,  during  an  ooMuional  prolongrd  diastole,  an  interval  of  silenca 

brtwecD  the  two  mnmiani.     Wh^u  ihv  diastolic  murmur  is  loud,  thia  silence  can  only 

flxplaint><l  by  a  ceaiMtioQ,  or  alniost  ri>>watinn,  of  the  flow  of  bloud,  which  moans, 

ooiiriH!,  an  cqualiMtion  of  the  preMnire  in  the  two  Mrities. 

I  Bran,  Trait^  d'AaacnlUtion.     Paris,  lb&6. 
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hypertrophy.  In  permanent  patency  of  the  semilunnr  valves  tM 
intra-ventricular  pressure  at  the  end  of  the  anricnlar  systole  must  bu 
veiT  great,  since  the  pressure  of  the  aortic  blood  will  be  added  to  thiH 
proiiuced  by  the  contraction  of  the  aurida  I 

(S.)    Over-distaxsiini  frovi  imperfect  contrartion ;    residua/  vver-dih\ 
tension. — Whenever,  from  any  cause,  systole  is  incomplete,  blooil  iqqA] 
remain   in   the   chambers   ami  render  the  entrance   of  the  noniiaJ 
quantity  of  blood  an  nver-distending  uj^ent.      Incompleteness  of  con- 
traction  is  theoretically  possible  from  two  causes,  diminished  coa- 
tractile  force,  and  increased  resistance,  to  contraction.     It  is  prolri'!- 
that  each  of  these  does  actually  prevent  complete  contraction,  - 
each  is  found  to  be  an  efficient  cause  of  dilatation. 

(«)  The  various  conditions  whicli  weaken  tlie  cardiac  walls,  already 
considered,  must  tend  to  render  the  lieart  incapable  of  oveicoming  all 
the  resistance  that  is  opposed  to  it,  whetlier  that  be  normal  or  increaMi 
Hence  the  contraction  is  imperfect  and  the  residual  blood  is  the  uUitDtte 
cause  of  over-diatension.  To  this  condition  Ceuu  gave  the  nnin'  'f 
asi/stolie.  This  weakening  of  the  wall  not  ouly  leads  to  over  d  ;. 
sion,  it  also  renders  the  effect  of  the  over-distending  furce  greater  lu 
degree  and  in  duration,  for  the  weak  wall  yields  mon.'  to  the  increii^d 
pressure,  and  the  yielding  of  the  degf;nerated  wall  is  pomt-iM  ' 
Among  the  conditions  weakening  the  heart  must  also  be  rcckonni  ;!,- 
state  of  dilatation.  The  dilated  heart  has  increased  work,  for  it  hi-  ;> 
move  an  increased  mass  of  blood,  to  overcome  a  greater  pressure.  T^ 
this  it  is  even  less  competent  than  a  healthy  heart.  Hence  tlicdi^iM- 
tioii  itself  renders  the  cuntmcLion  additionally  incomplete,  and  is  liin* 
perpetuated  and  increased.  The  influence  of  dilatation  is  of  couw 
here  considered  apart  from  thatof  the  hypertrophy  commonly  cotyoiDwi 
with  it,  and  to  some  extent  counteracting  its  effect. 

It  is  by  interfering  with  contraction  that  pericardial  adhesions  laost 
be  considered  to  exert  whatever  influence  they  possess  in  caosins 
dilatation  of  the  heart.     Connections  of  the  pericardium  with  pftrt* 
around,  consequent  on  the  extension  of  inflammation  to  its   < 
surface,    may    cause  the    adhesions   to   the    heart   to   oppose   c  :- 
derably  the  reduction  in  size  during  systole,  and  tlius  lo  render  Uie 
contractions  incomplete.^     Moreover,  a  similar  effect  may  be  prodn(\«!l 
by  the  interference  with  the  approximation  of  different  parla  of  the 
surface  during  contraction,  which  must  occur  if  a  thick  inelastic  r:  '^ 
brane  covers  the  heart.     Such  an  influence  will  int-erfere  cideflv  .  , 
the  contraction  of  the  tliin-walled  right  ventricle,  and  this  may  It  ow 
reason  why  it  suffers  most.  The  effect  will  be  to  cause  a  residual  over- 
distension, just  as  does  the  simple  weakening  of  the  cardiac  wall  vilb 
which  the  adhesions  are  so  often  associated. 

(i)  Increased  resistance  from  same  obstruction  to  the  circulation  i* 

*  Thnsin  Oairdiier'H(*a5e,  alr«ndy  mcnttoTiM,  in  which  tnarkeri  hjpcrtmphy  «wJ<KU- 
tation  of  the  l*^ft  vputricle  were  ftssocutcd  witli.  as  the  only  discoveniblc  rftnw,  •!»' 
adhesion  near  tho  Rpex,  a  correspondinp;  (idhf^sion  connected  lh«  othtT  lid*  rf  ^ 
pericardium  with  the  left  lunR. 
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anotlier  cause  of  incomplete  contraction.  Such  increased  refiistaiice 
may  interfere  with  the  contraction  of  a  healthy  heart,  but  probably 
rarely  does  this  unless  great  and  suddenly  developed.  Tlie  reserve  of 
power  usually  pi*events  imperfect  contraction,  and  comjHJnsating  hyper- 
trophy gradually  renders  t!ie  heart  eiticient  But  when  suddenly 
devdoped.  or  when  the  nutrition  of  the  heart  is  interfered  with,  the 
chamber  dilates.  TIus  dilatation  was  formerly,  and  is  still  by  some, 
McrilKid  to  the  direct  effect  of  the  increased  pressure  on  the  contracting 
fibres.*  It  was  compared  by  Senac  to  tlie  effect  of  an  extending  force 
in  elongating  a  conl.-  Nietnoyor'^  pointed  out  that  such  an  explana- 
tion is  entirely  ina]»plicable  to  the  conditions  of  the  phenomenoi}. 
Increase  in  tlie  capacity  of  a  contracting  chamber  from  increased  jtros- 
snre  within  it  durhig  contraction,  is  inconceivable.  Such  increased 
capacity  can  only  lie  explained  by  an  increased  quantity  of  blood 
entering  it  under  a  prcssun^  sufficient  to  overcome  tlie  resistance  of 
its  walis.  The  influence  of  increased  resistance  to  contraction  may 
be  to  weaken   the  muscular   fibres,   to  lessen  the   elasticity   of  the 

g,  and  to  render  over-distension  easier,  but  more  tlinn  this  it 
l^.  directly  cITect. 
.)  Determining  Causes. — The  exciting  causes  of  dilatation  and 
nypertropliy  are  thus  to  some  extent  the  same ;  the  occuiTence  of 
the  result  is  intiueuced  not  only  by  the  predisposition  already  de- 
acribed,  but  also  by  certain  determining  conditions. 

M(l.)  The  rapidity  of  the  development  of  the  increased  blood-pressure, 
j  the  rapidity  with  wliich  the  valvular  disease,  or  the  systemic  or 
IHilmonar}'  obstruction  is  produced.  Time  is  necc^isniy  for  the  j)r(>- 
Kion  of  that  hyiiei'trojihy  which  alone  can  prevent  dilatation,  and 
idenly -developed  obstruction  invariably  leads  to  dilatation. 
.)  The  small  amount  of  muscular  tissue  normally  existing  in  the 
of  the  afiected  chamljer  of  the  heart.  This  is  naturally  pro- 
,.«,-ioned  to  the  work  of  each  se^^raent  of  the  heart,  t.e.,  to  the  blood- 
pi'essure,  to  be  by  it  passively  resisted  and  actively  overcome.  Tlie  extra 
pressure  induced  by  the  abnormal  obstruction  or  regurgitation  bears 
no  necessary  proportion  to  the  normal  blood-pressure,  and  before 
absolute  equal  increments  of  pressure,  the  smaller  the  normal  amount 
of  muscular  tissue,  the  more  readily  does  dilatation  occur,  because 
I  the  systole  is  the  more  readily  rendered  imperfect,  and  residual 
^■kr-distension  produced. 

^kach  cavity  of  the  heart  affords  an  illustration  of  these  influences, 

^^m  lAt«ly  by  Cliironp  in  l*o  Spenmcntalp,  Angn«t  167-1. 

^^  *•  La  FOQtractiou  qui  ressorre  les  vejilricnles  est  iicut-cLiv  riastnuiK'nt  "jui  augiut-ut 
tea  (limeiuiuus,  quo  le  wing  soit  en  trop  grande  quantity  daus.  ces  n-^-rvnirn ;  ijiril  trouve 
quelque  barriirc  nue  rcnipi'cho  dVn  sortir  nvec  la  liberty  qu'il  n  onlinairemt'rit,  raclinti 
des  fabrei)  sora  piU9  forte  :  or  cet  oxc^a  de  force  doit  nM«ssaircni«nt  les  allongcr  ;  an 
roccoarcissemcnt  forcu  produtt  le  memo  cflct  qn'une  action  qui  tiix*  et  qui  t4!nd  unc 
corde,  see  elements  doivent  iit'ccswitreiiiont  fcVearter,  et  memc  ae  wSparcr,  s'lls  sont  tir£s 
KTBC  trop  de  Tiolencc."— Senac,  Tmito,  &c.,  1749,  torn,  il,  p.  397, 

L^  Loc.  cit^  Tol.  iL  p.  316. 
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and  although  o\u  knowledge  is  still  very  imperfect,  we  can  undersUod 
Bomellung  of  the  origin  of  the  condition  found  in  each  instance,  lod 
it  is  worth  while  to  recapitulate  briefly  the  way  in  which  the  different 
results  are  brought  about. 

In  aortic  ol)stru(:tion  the  left  ventricle  is  commonly  hypertrophied, 
lees  commouly  dilated.  Tlie  left  ventricle,  containing  the  greaiat 
amount  of  muscular  tissue,  possesses  a  large  reserve  of  force,  and  en 
overact  so  as  to  overcome  a  moderate  inci'ease  in  resistance,  and  m 
prevent  residuiil  over-distension  and  dilatation.  The  development  d 
obstruction  is  usually  slow,  and  thus  there  is  time  for  hypertrophy  to 
occur.  In  aortic  re<j;urgitation  tliere  is  always  dilat-ation,  and  ustullr 
much,  often  very  much,  hypertrophy.  The  regurgitant  blood  caoMi 
the  veutricle  to  he  overiilled,  and  the  patent  aortic  oritice  transmits  to 
the  interior  of  the  ventricle,  during  its  passive  state,  the  intra-aortk 
pressure.  The  regurgitation  is  usually  slowly  developed,  and  lb« 
muscular  tissue  of  the  ventricle  considerable,  and  hence  hypertrophy 
occurs.  This  is  favoured  by  the  abundant  blood  supply  to  the  bout^ 
consequent  on  the  great  distension  of  the  aorta, 

lu  raitraJ  disease,  obstructive  and  regiu^itant,  the  left  anride 
undergoes  dOatation  and  hypertrophy,  the  former  predominating  in 
re;,mrgita.tiou,  frutn  the  dirt^ct  over-distension  and  frequently  lapid 
development  of  the  pathological  state.  Hypertrophy  of  the  auric!'*  i* 
usually  more  frequent  in  obstruction,  from  the  slowness  with  v 
the  lesion  is  developed.  Dilatation  is  always,  however,  conjoiiiMi, 
from  the  ease  with  which  the  contraction  of  the  weak  auricle  is 
rendered  imperfect  by  uhstructiou.  In  mitral  regurgitation,  the  leA 
veutricle  is  hypertrophied  and  dilated,  and  the  dilatation  is  usnailjf 
considerable,  in  consequence  of  the  direct  over-distension  of 
chamber,  and  perhaps  al.so  of  the  imperfect  distension  of  the  coi 
arteries  and  c-ousequent  damaged  cardiac  nutrition. 

The  right  veutricle.  in  disease  of  the  left  side,  usually  umlergMc' 
dilatation,  fixira  its  small  amount  of  muscular  tissue,  but  oft«n  i» 
also  hypertrophied,  in  conaoquence  of  the  slowness  with  which  the 
obstruction  in  the  left  side  telLi  back  upon  the  right.  The  hypo- 
trophy is  usually  less  and  the  dilatation  as  much  marked,  when  the 
obstruction  is  situated  in  the  pulmonary  system,  in  consequence  rf 
the  directness  with  which  such  obstruction  atl'ects  the  ventricle,  llw 
rapidity  with  which  it  is  frequently  developed  and  increased,  ftod 
the  damage  to  the  cardiac  nutrition,  which  i-esults  from  the  eitreiW 
and  sudden  passive  congestion  to  which  tlje  heart  ia,  in  these  ci0<i» 
very  ofUn  liable. 

In  obstnictions  to  the  systemic  circulation,  hypertrophy  k  tb« 
common  change  in  the  left  ventricle,  and  often,  especially  in  Bright'* 
disease,  is  wholly  unattended  with  dilatation.  The  extreme  slowncfl 
with  which  the  obstruction  is  developed  is,  no  doubt,  a  chief  fcrtw 
in  determining  the  occurrence  of  hypertrophy  rather  than  dilatation 
Occasionally,  however,  dilatation  occurs  instead  of  hypertrqAj' 
Such  cases  are  perhaps  instances  of  simultaneous  cardiac  and  vajcwl*' 
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VBgeneratioQ,  in  which  the  increased  blood  tension  is  the  result  of  the 
latter,  and  the  damaged  heart  is  incapable  of  resisting  the  abnormal 
pressure. 

The  sequence  of  the  conditions  of  hypertrophy  and  dilatation  varies 

^kder  ditierent  circumstances.     It  is  certainly  not  uniform,  as  has 

^Ben  maintained  by  some  writers.     When  an  increased  resistance  or  a 

Hn&e  of  over-distension  is  suddenly  developed,  dilatation  results  at 

Hice,  and  hypertrophy  slowly,  when  time  allows  overgrowth  to  occur. 

Blis  is  frequently  seen  in  aortic  and  mitral  regurgitatioa     The  order 

Hthe  same  when  the  initial  state  is  one  of  defective  power  in  the 

fllUs  of  the  heart ;  dilatation  precedes  and  is  the  cause  of  hypertrophy 

— as  in  that  which  results  from  carditis.     On  the  other  hand,  dilatation 

may  be  secondary.     Degeneration  occurs  in  the  hyi>ertroplued  tissue 

more  readily  than  in  the  healthy  heart.  Nutritive  influences  fail  from 

impaired  health  or  advancinj^  years.^     Again,  the  coronary  vessels 

suffer  from  undue  strain,  degenerate,  and  lessen  the  blood  supply. 

This,  as  pointed  out  by  Mauriac.  is  a  frequent  occurrence  in  aortic 

regurgitation.     Under  all  these  comiitiona  the  degeneration  weakens 

the  cardiac  wall,  and  dilatation  occurs  at  a  later    period    than  the 

liypertrophy. 

Pathological  Anatomy. — Dilatation  may  affect  all  the  chambers 
of  the  heart  or  only  some  of  them.  It  has  been  a  subject  of  rather 
unprofitable  discussion  whether  general  or  partial  dilatation  ia  the 
more  common.  It  is  rare  for  one  chamber  to  suffer  considerably  alone. 
When  the  cause  of  the  dilatation  is  disease  of  an  orifice,  the  chambers 
behind  the  orifice  are  usually  aluue  affected.  An  exception  ia  mitral 
j-e^urgitation,  in  which  the  cavity  in  front  of  the  orifice  is  dilated  also. 
The  chamber  immediately  behind  the  disea.sed  orifice  commonly  suffers 
more  than  the  others.  In  mitral  constriction,  for  instance,  the  left 
aurif^le  is  most  dilated.  In  all  diseases  of  the  left  side  of  the  heart, 
the  right  side  may  ultimately  become  dilated.  Hence  the  most  widely 
distributed  change  occurs  when  the  obstruction  is  in  front  of  the  left 
^|entricle,  and  affects  each  part  of  the  heart  successively.  In  aortic 
^■jjgUTgitation,  for  instance,  enormous  hearts  are  met  with,  in  wliich 
^reiy  cavity  is  dilated.  Occasionally  a  similar  result  follows  ob- 
struction in  the  aortic  system. 

Tlie  dilatation,  as  already  stated,  is  rarely  simple.  Hyperti-ophy  is 
usually  pi-esent,  and  varies  in  amount  according  to  the  conditions 
described  in  the  last  article.  From  the  variations  in  the  amount  of 
dilatation  and  associated  hypertrophy  veiy  different  effects  on  the 
form  and  size  of  the  heart  are  pnMlueetL 

The  amount  of  dilatation  is  estimated  by  comparison  with  the 
normal  capacity,  by  measurement  of  the  external  size  of  the  heart, 
the  thickness  of  the  walls,  and  the  length  and  mid- circumference  of 
the  cavity.     In  estimating  it,  regard   must  be   had   to  the  age  of  the 

>  Kiemejer  pointed  out  how  fretiuentlv  from  thu  ontiBe  the  hypertrophy  which  rcsnltM 
from  lenile  vascular  degeneration  gives  place  to  dilatatioQ, 
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patieut,  and  to  tlio  state  of  the  body.  The  capacity  of  the 
naturally  iucrcases  with  age.  lu  deuompoaitioii  the  relaxation  ol  Uk 
heart  is  extreme,  the  cavities  present  their  ina?dmuni  capacity,  th-:^ 
walls  their  minimum  thickness.  The  existence  of  decompo>i*  . 
•which  in  some  ca3es  is  very  rapiil,  must  therefore  induce  caution  la 
infening  actual  dilatation  from  a  flaccid  and  apparently  dilateii  »tat«_ 
of  the  hearU 

A  lieart,  the  subject  of  general  or  partial  dilatation,  is  in< 
in  size  and  altered  in  shape.     The  increase  in  size  may  be  coDsi( 
the    ciro.umfei*ence    being   two,    tliree,   or   four    times    the 
Occasionally  the  left  ventricle  is  so  lai-ge  as  to  be  **  c-apable  ol"- 
taining   another  heart  " — a  favourite  comparison  since   the   time 
MalpighL     The  left  auricle  may  be  dilated,  in  disease  of  the  mlti^ 
orifice,  to  very'  large  dimensions.     In  a  case  recorded  by  Cruvcilhi 
it  had    four  times   its   normal  dimensions.     The  greatest  dilat 
however,  occurs  on  the  right  side.     Both  ventricle  and  auricle  may 
very  large.     The  right  auricle,  as  Burserius  ^  remarket!,  may 
greater  <lilat*ition  than  any  other  part  of  the  heart.     Stokes*  mi 
a  case  in  which  the  auricle  was  so  capacious  as  to  contain  a 
of  blood. 

The  shape  is  altered  according  to  the  part  of  the  heart  affecteil.  In 
genend  dilatation  the  heart  is  increased  in  width,  so  that  it  has  a 
more  ^^lobukr  shape.  This  depends  especially  on  the  dilatatioo  ii( 
the  right  uhambers.  and  is  marked  when  these  aloue  are  afTecied. 
Considerable  dilatation  of  the  auricles  may  alter  coiisiderablv  tl* 
normal  shape' of  the  heart.  Thus  in  the  case  mentioned  by  Stakei 
the  dilated  riglit  auricle  "  formed  a  vast  purple  tumour,  which  ooa», 
cealed  the  whole  of  the  anterior  portion  of  the  right  lung." 

In  pure  dilatation  the  weight  of  the  heait  is  nornuil.     Instaz»e«i 
this  are,  however,  to  say  the  least,  very  nre.     As  a  rule  the  weight 
the  dilated  heart  is  greater  than  normal,  in  consei|uenco  of  the 
invariable  coexistence  of  hypertrophy. 

The  walls  of  the  heart  the  subject  of  simple,  or  nearly  simpl 
dilatation  are  flaccid,  and  collapse  when  cut  across.     They  are  thi 
than  normal  in  propoiticin  to  the  amount  of  dilatation,  a^id  to 
freedom  from  accom]janyiug  hypertrophy.    In  most  oases  the  atteai 
tion,  however  considerable,  is  the  result  of  the  extension  of  the 
In  rare  cases  the  wall  may  actually  be  atrophied.      In  the  veni 
the  thinning  is  most  marked  towai-ds  the  apex.     The  wall  of 
ventricle  may  be  reduced  to  one-sLxth  of  an  inch  at  the  middle 
one-twenty-fifth  of  an  inch  at  the  apex.     The  walls  of  the  aur' 
may,  in  extreme  dilatation,  be  reduced  to  an  almost  membnuious 
dition.     Very  frequently,  coexisting  hyptrtrophy  prevents  notii 
diminutiun  in  the  thickness   of  the  avails,  even  when  the  ililat 
ia  veiy  great.      The  thickness  of  the  wall  may  even  be  above 

*  Tlio  Institutfta  of  the  Praolice  of  Mfdicir.c,  1798.     CuUea  Br^^wu'tTiwifc,  rolr., 
p.  SI  2. 
«  DuetaM  of  Heart  and  Aorta,  y.  275. 
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pomiol,  notwithstanding  the  dilatation,  especially  wLeu  the  latter  is 
Bioderate  iu  degree. 

I  The  muscular  tissue  is  sometimes  normal  in  appearance,  sometimes 
bale  or  mottled.  Under  the  microscope  it  usually  presents  evidence 
bT  dogeneratioD,  especially  when  the  dilatation  is  couiparatively  pure. 
piL'  muscular  libres  present  indistinct  atriation,  or  j»Tanular  or  iictual 
Betty  tiegeneration.  The  connective  tisauB  between  the  libres  is  often 
fccreased,  and  may  also  present  grauular  degeneration.  The  endocar- 
Hium  may  be  thicker  or  thinner  than  noruial ;  it  is  often  irregularly 
■hickenedand  opaque,  esiwcially  in  the  auricles.  The  pencardium  is 
ptretchetl  in  proportiou  to  the  dilatation,  and  is  also  often  uuduly  opar[ue. 
J  The  oritices  pnrticij)ate  in  the  dilatation  of  the  cavities  of  the  heart. 
■l^e  auriculo-ventricular  oritices  undergo  the  greatest  extension, 
fcpecially  when  the  cavities  on  eacli  side  of  them  are  dilateil.  The 
Utimate  result  is  that  the  valves  become  inonmpetent  to  close  the 
fentiee,  in  consequence  of  the  disproportion  Imtween  their  area  and 
bftt  of  the  enlarged  oritice.  This  eft'ect  is  increased  by  the  removal 
■If  the  bases  ol'  the  papillary  muscles  to  a  greater  distance  from  the 
niiice,  in  consctpience  of  tiie  extension  of  the  wall.  For  a  time  the 
■Dcoutpetence  ujay  be  averteil  The  segments  of  the  valves  may 
■Ddorgo  some  amount  of  dilatation  so  as  to  close  the  enlai-ged  oridoe, 
■D<l  the  papillar}'  muscles  may  undergo  at  their  apices  transformation 
nto  fibrous  tissue,  which,  beintj;  incapable  of  contraction  during  the 
nrstole,  effects  a  practical  elongation  uf  the  muscle,  and  so  helps  to 
Kcrtintfjrnrt  the  effect  of  the  removal  of  their  points  of  attachment. 
R  iy,  however,  the  dilatation  of  the  oritice  exceeds  the  iutluence 

Uii    J  compensations,  and  iiicninjietence  of  the  valves  result-s.    This 

is  the  case  especially  in  the  nght  side  of  tlie  heart,  in  which  tlie 
dilatation  of  the  two  cavities  is  usually  simultaneous  and  consider- 
able, and  is  the  common  cause  of  tiicuspid  incompetence.^ 

In  dilatation  of  the  auricles,  the  larj^'c  venous  trunks  npcniii*;  into 
tlien»,  unpn>lecte<l  by  valvas,  comuKtuly  participate  in  the  ilihdaLion.and 
may  be  preatly  enlarged,  so  that  their  openings  into  the  auricle  may  Ije 
^arU  tu  determine.  The  auricular  appendices  are  also  much  dilated. 
■  Certain  associated  conditions  are  commonly  mot  with  in  coses 
Bf  dilatation.  Some  of  these  are  causal,  such  as  valvular  disease, 
kericardial  adhesions,  emphysema  of  the  lungs,  kidney  disease. 
Bthers  are  sequential,  such  as  passive  congestion  of  organs,  and  its 
■^ttL-quenees  in  alteration  iu  their  texture. 

^^DK8EQirE!?CKs. — From  the  incompetence  of  the  valves  due  to  the 
dilatutioti  of  the  orifices,  regurgitation  of  blood  with  all  its  consequences, 
results.  Before,  however,  sequential  regurgitation  is  developed,  the  same 
coniieqaences,  although  in  loss  degree,  may  result  from  the  dimioished 
]  -'r  of  propelling  llie  blood.  The  resistance  of  a  larger  quantity 
<  t   llood  has  to  be  overcome,  aud  the  power  of  moving  it  is  absolutely 

t  Tbu  wu  flnt  insisted  on  by  Forget,  Gazette  M^dicalv  de  Puis.  1844,  p.  957.     Tb« 
diUiJaion  of  the  orifice  wu  pointed  out  by  Corvintrt,  \w.  eit.  p.  154. 
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diminished  by  the  dilatation.  Hence,  unless  compensatory  h\-pertro| 
assist,  less  blood  leaves  the  dilated  chambers  at  each  systole.  Tl 
amount  of  residual  blood  may  lie  so  large  that  the  quantity  whi 
can  enter  in  the  normal  course  of  the  circulation  is  less  than  in  beall 
Hence,  as  Mor^agni  pointed  out,^  the  dilatation  acts  as  an  obetni< 
to  the  onward  movement  of  the  blood,  the  vessels  beliind  (venous  sj 
become  overfilled,  the  vessels  in  front  (arterial  system)  underfilled 

Tliti  etlect  of  dilatation  of  a  cavity  may  tlms  come  to  be  the 
as  that  of  obstruction  at  the  orifices  of  the  heart  by  which 
blood  should  enter  the  chamber.  If  the  chamber  aH*ected 
ventricle,  the  first  offcoL  is  the  over-distension  of  the  coi 
auricle,  and  its  consequent  dilatation  and  perhaps  hypertrophy, 
veins  by  which  the  blood  enters  the  auricles  are  over-distended, 
when  valvular  incomjtetence  is  added,  the  pulmonary  and 
systemic  veins  may  be  enormously  dilated.  I  have  known  the  ri^l 
internal  ju^riilar  to  be  so  large,  in  dilatation  of  the  right  side  of 
heart,  as  to  be  mistaken  for  an  aneurismal  dilatation  of  the  coi 
carotid  artery.  Pulsation  may  be  communicated  to  the  veioa  at 
result  of  the  valvular  incompet<jnce  (see  article  on  Diseases 
Valves).  The  veuoua  congestion  afTecta  alike  the  general 
causing  various  dropsies  into  the  cellular  tissue  and  serous  cavities, 
the  organs,  especially  the  lungs,  brain,  liver,  portal  system,  and  ki«iat 
Lastly,  the  other  side  of  the  heart  may  be  overloaded  and  dilated,  ai 
ultimately  even  the  flide  of  the  heart  first  Hffected,  by  the  trani 
mission  of  the  intiueuce  through  botli  systems  of  circulation.  TJ 
last  effect,  which  occurs  only  when  the  primary  disease  is 
mitml  orifice,  is  perliaps  due  to  the  secondar)'  dilatation  of  thel 
aide.  The  etiect  of  this  venous  congestion  is  to  overload  the  ven* 
radicles  of  the  organs  with  blood,  and  cause  their  permanent  dili 
tion.  The  proper  tissue-elements  of  the  organs  undergo  atrophy, 
it  may  be  granular,  or  fatty  degeneration,  partly  in  consequence  of  tl 
pressure  upon  them  of  the  distended  veins,  partly  from  the  im[ 
supply  of  arterial  blood.  Lastly,  the  connective  tissue  of  the  orpins 
overgrows,  and  their  consistence  is  thereby  increased.  The  effect 
of  these  changes  is  somewhat  modified  by  the  characters  of  the  0*^ 
affected. 

The  heart  itself  may  sufier  from  the  mechanical  congestion  of 
walls,  the  conse»piences  of  which  have  been  already  pointed  oat. 
mechanical  congestion,  however,  it  is  believed,  affects  the  heart 
and  less  than  tlie  other  organs,  in  consequence  of  the  obliquity  rf! 
the  opening  of  the  cardiac  veins  which  produces  a  valve-like  effect 

*  Morgagni,  speaking  of  a  CMe  of  Hortic  regurgitation,  mt*  : — "Som*'  » .irru^n  o£j 
blood)  returned  into  the  left  ventricle  of  the  bhnrt  when  th«  ventriol* 
the  blood  ttiat  woa  coming  in  from  the  luiig^  it  would  Qoci'ivunlv 
retamirig  portion,  oa  wpU  ajt  the  portion  which  hod  not  been  extruded  juji  ImA^iv, 
occupy  some  part  of  that  space  which,  from  the  design  of  natuir,  was  ratiMlj  di«t*, 
thfl  blood  that  was  coming  in  from  the  lungs,  which  ciivnmst«nce  finally  coald  notk*^ 
overlood  the  lungs  and  heart."     De  Sedibua  et  Causia  Morborum,   1779,  letter  SS,  at 
12.     As  trauslated  by  Cockle,  loc.  cit. 
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The  lungs  are  overloaded  with  blood,  and  serosity  exudes  from 
their  walls  into  the  air-cells  and  minute  bronchi,  and  probably  blood 
corpuscles  migrate  into  the  parenchyma.  Ultimately  the  capillaries 
become  varicose,^  the  blood-pigment  collects  in  the  cellular  elements  of 
the  lung,  giving  it  a  brown  colour,  and  the  connective  tissue  is 
increased  in  quantity,*  augmenting  considerably  the  consistence  and 
to  a  slighter  extent  the  size  of  the  lung,  and  producing  ultimately  the 
condition  of  "  brown  induration." 

The  brain  undergoes  slighter  changes,  no  doubt  in  consequence 
of  the  effect  of  gravitation  in  opposing  the  movement  of  the  blood. 
Its  venules  are  enlarged  and  the  distension  of  the  surface  veins  may 
be  very  great.  The  pressure  of  the  distended  vessels  in  the  interior 
may  lead  to  their  rupture  into  the  perivascular  sheaths,  or  to  atrophy 
of  the  adjacent  brain  substance.  The  consistence  of  the  brain  is 
often  lessened.  Induration  does  not  result.  Corvisart  maintained 
that  rupture  of  large  vessels  and  cerebral  hcemorrhage  might  result 
from  venous  congestion,  but  his  opinion  has  not  received  much 
confirmation. 

The  liver  is  congested,  in  a  very  high  degree,  from  the  directness 
with  which  the  hepatic  vein  suffers  from  increased  distension  of 
the  inferior  vena  cava.  The  organ  becomes  imiformly  enlarged, 
first  and  mainly  from  the  distension  of  the  radicles  of  the  hepatic 
vein,  and  afterwards  by  fatty  degeneration  of  the  liver  tissue,  or  by 
fibroid  overgrowth  around  the  vessels  and  between  the  lobules,  by 
which  the  organ  may  become  indurated.  On  section,  the  distended 
venules  are  very  conspicuous,  and  their  enlargement  is  such  that  the 
hepatic  tissue  is  compressed  between  them,  and  the  appearance  is 
produced  of  lobules  lying  between  the  distended  venules,  and  thus 
a  portal  congestion  is  simulated.  The  liver  tissue  is  frequently  pale 
from  fatty  or  fibroid  degeneration,  and,  contrasting  with  the  dark 
vessels,  the  so-called  "  nutmeg  liver "  is  produced.  Ultimately  the 
liver  may  undergo  reduction  in  size  from  atrophy  of  the  proper 
dements  and  contraction  of  the  fibrous  tissue  (Murchison).* 

The  flow  through  the  liver  capillaries  is  necessarily  impeded,  and 
thus  the  obstruction  is  transmitted  to  the  portal  system.  The  spleen 
is  enlarged,  and,  like  the  liver,  may  be  the  seat  of  fibroid  overgrowth, 
causing  its  induration.  The  peritoneal  and  intestinal  vessels  are 
distended,  and  fluid  may  be  effused  into  the  peritoneal  cavity.  The 
fibroid  overgrowth  in  the  liver  may  ultimately  lead  to  compression 
<rf  the  ported  venules,  and  consequent  portal  congestion,  out  of  pro- 
portion to  the  congestion  which  results  simply  from  the  cardiac 
state. 

The  kidneys  suffer  similar  congestion,  and  present  the  appearance 
which  was  produced  artificially  by  ligature  of  the  hepatic  vein,  by 

^  Bnlil,  qnoted  by  Wilson  Fox,  vol.  iii.,  art.  Brown  Induration  of  the  Lnng,  p. 
801. 

*  RoVitansky,  "Wilson  Fox,  loc.  cit. 
'  Clinical  L^torcs  on  Diseases  of  the  Liver,  1868,  p.  120. 
TOL.   IV.  3  C 


746 


A  SYSTEM  OF  AfBDWINS, 


Kobirtsoii.^  Tliey  are  enlarged,  smooth,  aiul  dark  iu  colour  from 
venous  distension.  The  cortical  and  pyramidal  portions  preserve  tLeil 
relative  proportions.  At  first  theii-  consisteuce  may  Ihj  lessene^l 
and  the  capsule  separate;  readily  ;  alter  a  time  fibixiid  overgrowtli 
occurs  uud  the  kidneys  become  indurated.  Ultimately  tliis  ttssoi 
may  contract,  tiie  organs  becoming  smaller  and  harder,  their  surfwr 
slightly  granular,  and  the  capsule  uudul}'  adheit^nt. 

The  veins  of   the  body  generally  are  also  over-distended.    S«^nito 
escapes  from  them  iuto  the  connecti%*e  tissue  and  accumuLites  ii: 
moi-e  depending  parts.     Usually  the  condition  comes  on  grudu;ii.\, 
and  the  cedema  commences  in  the  legs.     It  is  fust  noticed  iii  \\ 
evening  and  disappears  during  the  nigl»t,  wlicn  the  legs  are  nii«eil| 
but  it  continues  inci-eusiiig,  imtil,  although  lessened,  it  is  not  ivraovi 
by  the  horizontal  pusture.     If  the  patient  be  in  bed  it  may  Iv  finl| 
noticed  iu  the  lower  part  of  the  back.     It  may  increase  until  th".-  uii- 
tension  of  the  legs  is  extreme,  and  the  skin,  if  not  relieved,  imy 
slough.     Lastly,  coagulation  may  occur  in  the  distended  veins,  but  liui 
accident  is  not  common.     The  amount  of  congestion  varies  from  iimcUi 
time  in  dependence  \ipou  accidental  causes  of  increased  obstructi< 
sometimes  to  variable  cardiac  strength,  more  frequently  to  \*ni 
in  the  cause  of  the  dilatation  in  the  hmgs,  k.c.     xVgain,  the  iuauir« 
tations  of  venous  congestion  are  uut  uniform  in  ditlerent  cm-^"-^     ^n' 
accidental  cause,  a  local  iuHauimation,  may  determine  a  lar^ 
of  serum  in  some  3j>ecial  position,  as  the  pleural  or  i>eritonLMi  t-auiy* 
Some  accidental  obstruction  may  lead  to  local  cedema.     A  speci* 
predisposition  to  disease  iu  some  one  oi-gan,  as  the  liver  or  the  kidwyj 
may  cause  that  organ  to  suffer  in  undue  degree  and  give  a 
character  to   the  symptoms.     Moreover  a  vicarious  action  is  oft« 
obsen'ablo  between  the  vessels  of  the  organs  and  of  the  linibi 
cellular  tissue.      The  extreme  allections   of   organs,  the  ven*  h 
livers,  the  extreme  albuminuria,  are  often  seen  where  the 
-oedema  is  slight;  whereas  when  the  anasarca  is  extreme  there] 
be  even  to  tlie  bust  only  a  trace  of  albumen  in  the  urine,  and  tl 
enlargement  of    the  liver  may  l»e  trifling.      Fibroid  over^wtL  ia^ 
organs  may  hinder  the  distension  of  their  vessels,  and  so  throw  la 
additional  strain  upon  those  of  the  general  system. 

The  over-distension  of  the  venous  system,  on  which  so  many  of  tbc 
syntptoms  depend,  can  only  be  in  part  ascribed  to  the  dil 
the  heait.      It  is  in  large  part  due  to  the  cause  of  the  -. 
Dilatation  of  the  right  ventricle  permits  the  obstruction  in  the  lunj 
which  exists  in  emphysema,  to  tell  l:>ack  upon  the  venous  system. 
it  also  adds  to  the  obstruction.     When  due  to  no  increased  resisti 
but  to  muscular  degeneration,  it  will  give  rise  to  similar  sym] 
So  in  the  latter  case,  degeneration  of  the  cardiac  wall,  the  w 
in  its  contractile  power  which  penults  dilatation,  is  itself,  as  Niel 
pointed  out,    a  cause  of  the  impaired   circulation.     Tin-   rv«t 


Mo',  Clir.  TraiiF..  1S43,  p.  51 
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dilatation,  by  its  mechaiiical  influence,  intensifies  what  may  be  called 
the  potential  obstruction  which  results. 

Symptoms. — The  existence  of  dilatation  is  declared  by  certain 
symptoms  and  physical  signs.  Some  difficulty  in  their  determination 
has  arisen  from  the  circumstance  that  pure  dilatation  is  so  rarely  met 
with ;  dilatation  is  usually  accompanied  by  hypertrophy.  But  pure 
hypertrophy  is  not  uncommon,  and  by  comparison  of  these  cases  with 
those  in  which  dilatation  co-exists,  and  especially  with  those  in  which 
dilatation,  predominates,  the  symptoms  of  the  latter  condition  have 
been  ascertained.  They  are  most  marked  and  characteristic  in  general 
dilatation. 

The  Physical  Sif/iis  depend  on  the  increased  size  and  lessened  strength 
of  the  heart.  The  area  of  dulness,  both  deep  and  superficial,  is 
increased.  The  deep  dulness  may  extend  from  the  anterior  axillary 
line,  to  two  fingers'  breadth  to  the  right  of .  the  sternum,  even  in  rare 
cases  as  far  as  the  right  nipple ;  upwards  it  may  reach  to  the  first 
rib,  and  downwards  to  the  seventli  rib.  It  inclines  to  squareness  of 
outline,  in  consequence  of  the  lateral  increase  in  the  size  of  the  heart. 
The  greater  the  dilatation,  the  greater  is  the  lateral  increase  in  the 
dulness.  The  impulse  is  perceptible  over  an  abnormally  large  area. 
It  may  be  felt  from  the  epigastrium  to  the  axilla.  It  is  also  diffused, 
A  maximum  apex-beat  may  or  may  not  be  perceptible.  It  is  always 
less  distinct  than  in  health.  When  it  cannot  be  felt  it  may  sometimes  be 
seen  (Walshe),  The  impulse  is  weak  and  sudden  in  proportion  to  the 
amount  of  dilatation  and  to  its  purity,  i.e.  its  freedom  from  associated 
hyi>ertrophy.  It  may  be  somewhat  undulatory  in  character,  in  conse- 
quence of  different  parts  of  the  heart  striking  the  chest  wall  succes- 
sively, not  simultaneously.  Successive  beats  may  be  imequal  in 
strength,  and  may  also  strike  the  chest-wall  at  different  points. 
Bulging  of  the  chest-wall  is  slight  in  dilatation,  and  is  said  to  be 
always  absent  when  there  is  no  h3rpertrophy ;  now  and  then  in  a 
large  dilated  and  slightly  hypertrophied  heart  it  is  very  distinct.  Dis- 
placement of  organs  occurs  in  the  hjrpertrophied  form,  the  lungs  are 
pushed  out  of  the  way,  the  liver  may  be  displaced  downwards,  so 
that  its  roimded  upper  surface  is  visible  beneath  the  ribs. 

The  sounds  of  the  heart  are  weakened,  the  first  sound  is  shortened 
and  its  tone  raised.  As  Flint,^  puts  it,  the  valvular  element  in  the 
sound  predominates.  When  there  is  co-existing  hypertrophy,  the 
first  soimd  may  be  clear  and  ringing,  but  the  sound  becomes  weaker 
in  proportion  to  the  amount  of  dilatation.  The  shortening  may  cause 
the  first  sound  to  resemble  in  its  characters  the  second  sound,  so  that, 
as  Stokes*  pointed  out,  it  may  not  be  easy  to  distinguish  between 
them.  Laennec  taught  that  clearness  of  the  first  sound  is  a  sign 
of    dilatation.     Stokes  and  Gairdner^  showed  that  this  clearness 

*  On  Diseases  of  the  Heart,  second  edition,  p.  86. 

'  Op.  cit.,  p.  260. 

3  Edinburgh  Medical  Journal,  July  18.56,  p.  56. 
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exists  only  when  hypertrophy  is  combinod  with  th&  dilotatioo. 
KedaplicatioQ  has  been  noticed  in  some  cases,  and  majr  lie  due  to  tl« 
asynchronous  contraction  of  the  two  ventricles, 

lu  dilatation  of  the  ventaicle,  e.specially  of  the  left  ventTide,  i 
systolic  apex  murmur  ia  fi^equeutly  heiinl  In  n  large  nmnbei  d 
cases  it  depends  on  inconipettjnce  ot  tho  auriculo-ventricular  valvet 
piimary  (in  the  case  of  tlie  miLial  valve),  or  due  to  the  extensioD  U 
the  orifce  in  the  dilutation  of  the  heaii.  In  many  C3se%  bowertf, 
no  incompetence  can  be  discovered  after  deatli  altLougli  a  eystdit 
apex  murmiir  was  heard  during  life.  But  the  post-iuortem  tesU  for 
incompetence  of  the  mitral  vah'e  are  nob  very  satisfactory,  ^ligk 
inefticiency  may  remain  undetected,  and  on  the  other  hand,  sligbt 
regurgitation  cannot  be  accepted  as  conclusive  evideace  of  funoticmd 
incompetence.  In  each  case  the  action  of  the  papillary  muscles  dozn^  ] 
life  may  vitiate  the  post-mortem  conclusion.  Hence  soj«e  aatboritiei  ' 
believe  that  such  a  murmur,  when  heanl  in  dilatation  of  the  vtnlride. 
is  always  due  to  auriculo-v^^otdculitr  r»?(,nij[^itation.  Others,  anw^g 
whom  are  ^^tokes  ^  and  Walshe,  believe  that  a  murmur  is  ocoasioofJIf 
to  be  heard  in  causes  in  winch  the  pi3fit-mortem  evidence  of  ralvikf 
competence  is  so  conclusive  that  regtirgitation  is  a  very  improbaUB 
explanation*  They  consider  that  tho  coutractiou  of  tho  vealTicIe 
alone  may  throw  the  blood  into  audible  vibrations,  Tho  conditioos 
are  certainly  such  as  to  romler  the  result  ctjnceivahle.  It  is  pixibablc 
that  tho  sy&tole  of  a  dilated  ventricle  is  never  complete.  A  ooiniiltf- 
ahle  amount  of  blood  remains  in  its  cavity.  The  spaces  betwoen  the 
various  projections  into  the  cdVity, —  llie  trtibeculiej  pd^illary  luuadai^ 
the  cuspid  valves, — are  larger  than  in  health,  and  remain  uuobliteiatAi 
at  the  end  of  the  ventricular  contraction,  and  the  eddies  into  wludi 
the  blood  is  thrown  must  be  considerable.  Moreover,  the  iiregularify 
of  the  blood  current  is  no  doubt  sometimes  increased  by  incgft- 
larity  in  the  contraction  of  the  ventricles.  By  these  lueaas  it  se^as 
probable  that  a  murmur  may  be  produced  within  the  ventricle,  the 
consequence  and  the  sign  of  dilatatioQ  only. 

The  pulse  is  weak  in  proportion  to  the  amount  aad  purity  of  tlie 
dilatation.  It  is  sometimes  of  moderate  size,  «om^imes  small;  ito 
size  is  largely  influenced  by  tiie  condition  of  keart  to  whic^  tke 
dilatation  is  secondary.  It  is  often  quick,  and  is  unduly  quickened 
by  exertion.  Sometimes  it  is  infrequent,  either  because  the  beait'a 
action  is  infrequent,  or  because  the  irr^ularity  in  foj^ce  is  so  gmt 
that  every  systole  does  not  influenoe  the  pulse.  Thua  the  ofifeot  it 
intermission  is  produced.    Actual  intermissions  may  sited  ocxsaar. 

Dilatation  of  the  left  ventricle  alone,  is  attended  bjjr  tike  changes  m 
t^e  impulse  which  have  been  already  described  as  among  tbe  vuMt 
conspicuous  signs  of  general  dilatation.  The  impulse  is  dififused,  asd 
both  impulse  and  dulness  are  extended  to  the  left.  Tbe  first  aonad 
is  weak ;  the  pulse  presents  the  cliaracters  just  described.     Sooner 

'  Disf^aaes  of  the  Heart  and  Aorta,  p.  261. 
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later  the  mitml  orifice  13  stretched  to  incompetence  of  the  valves  ; 
then  penoral  dilatation,  with  all  its  symptoms,  quickly  follows. 

Dilatfttiou  of  the  A//  airriclc  may  lessen  the  rCvSonancc  at  the  inner 
end  of  tlie  second  left  interspace,  and  a  feeble  presystolic  impulse  may 
be  perceptible  there.  Pressure  on  the  left  bronchus  may  interfere  with 
ihe  expansion  of  the  left  lung  (Barlow). 

Dilatation  of  the  right  veniride  causes  pulsation  to  be  transmitted 
to  the  epigastrium,  and  extension  of  diilness  to  the  right  of  the 
sternum  in  the  fifth  and  sixth  inter.^xices ;  the  apex  of  the  heart  is 
in  the  nonnal  position.  Jugular  fulness  is  common,  and  ]ml3ation 
con-sequent  on  tricus]>id  incompetcnc(;  is  not  rare,  and,  as  tricuspid 
incompetence  is  rarely  due  to  any  other  cause,  it  affords  additional 
evidence  of  the  existence  of  dilatation  of  the  right  ventricle.  The 
ipnlse  may,  as  Jjincisi  pointed  out,  be  little  changed. 

Dilatation  of  the  rijht  auricle  causes  dnlness  to  the  right  of  tlie 
Btemiun,  where  pulsation  may  sometimes  be  detected,  generally  pre- 
iHyBtolic,  rarely  systolic  in  consequence  of  the  tricuspid  insuthciency 
'  fas  in  a  case  of  Dr.  Stokes,*  in  which  an  aortic  aneurism  was  simulated). 
I  Jngular  pulsation,  systolic  iu  rhythm,  occurs,  and  may  be  in  rare  cases 
I  diastolic  also. 

Si/mjttams. — Dilatation  of  the  heart  affects,  secondarily,  almost 
every  organ  in  the  body,  and  its  sjnnptoms,  direct  and  intlirect,  are 
Ttry  numerous.  They  yary  ^ridcly,  liowever,  in  distribution  and 
degree,  in  different  cases. 

Cardiac  discomfort    is   frequently    present;   it    varies  from   mere 

uneasiness  to  acute  pain,   constant  or  paroxysmal   (pseud -angina), 

*"  '      'tion  is  ver}*  common.    Tlie  sudden  contraction  of  the  enlarged 

.     .1-  perceived  imduly  by  the  patient,  especially  when  iiregularity 

in  force  or  rhythm  is  superadded.      Tlie  heart  is  easily  excited  to 

frr.nrii.nt  coutraction  by  slight  causes — muscular  exertion,  emotional 

lent,  or  mechanical  disturbance,  as  by  a  distended  stomach. 

inc  general  strength  is  always  lessened.    The  patient  complains  of 

itude  and  languor,  and  faints  easily. 

1  part:s  ofthegcncr.il  system  present  evidence  of  passive  conges- 

The  venous  stasid  is  seen  in  the  distended  superticial  veins  and 

cyanotic  tint.    Subcutaneous  cedema  is  often  present  and  may  bo 

derable.     Its  occurrence  is  i»iflucnced,  not  only  by  the  cardiac 

ruction,  but  Ijy  the  state  of  the  blood.     In  anrnmic  persons  the 

al  blood-pressure  may  suffice  to  cause  slight  opdema  of  the  feet, 

I  and  a  similar  state  of  blood  assists  very  much  the  effect  of  the  increased 

I  Venous  pressure  in  cardiac  dilatation.     Tlie  local  dropsies,  effusions 

into  the  pleural,  pericardial,  or  peritoneal  cavities  are  attended  by 

their  special  symptoms.    Their  occurrence  may  alter  the  character, 

add  much  to  the  gravity  of  the  symptoms  i»rcsent  in  a  given 

symptoms  result  also  from  the  congestion  of  organs.    The 
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ocmgestioTi  of  tlie  kmgs  is  indicated  by  cotigh,  dyspnoea,  cyai 
Ck)tigh  is  ofte-n  a  very  troubl^ome  symptom.  It  may  be 
and  independetit  of  any  bronchial  secretion,  or  a  small  amoQiU 
macns  may  excite  an  excessive  cough.  Secretion  is  often,  boweTs, 
abandant  enotigli  from  the  congested  vessels,  and  the  spuUi  tnay  b« 
abundant,  watery,  or  mucous,  often  stained  with  blood.  The  c*.*tig<c»i«i 
"brpnchi  fire  liable  to  inllammationi  by  which  all  the  symptomit  ur 
increased 

Dy&pncea  is  a  very  constant  symptom,  due  chiefly  to  the  imperfect 
-  pulmonar)^  circulation  and  deficient  acratioB  of  the  blood  Ai  fim  it 
IB  8l%bt,  and  is  felt  only  when  exertion  increases  the  need  foTOxygw; 
especially  on  ascending  a  liill  or  stairs.  Later  on  it  may  he  consUnt 
aittL  be  increased  when  the  body  h  recumbent  (probably  because 
the  descent  of  the  diaphragm  is  impeded  by  the  weight  of  the 
abdotninal  viscera).  Respiration  may  be  quickened  to  thirty  w 
forty  acts  per  minute,  and  is  panting  in  character,  with  noisy  eipi* 
xatiou.  It  varies  in  intensity,  sometimes  in  correspondence  witi 
cazdiac  failure,  some^timcs  without  apparent  cause.  The  patient,  new 
free  from  a  sense  of  want  of  breatli,  may  from  time  to  time  start  up 
iD  an  agony  of  dyapncea,  undo  the  clothes  upon  his  chest,  and  p^rasp 
convulsively  at  any  object  within  his  reach.  Often  even  tlw  r^ 
dining  posture  witli  the  head  backwards  cannot  be  borne,  and  tb^ 
sofferer  can  only  rest  or  sleep  sitting  up  with  his  forehead  snpport^l 
Soxuetimes  a  rhythmical  character  may  be  observed  in  the  dyspuiv^. 
analogous  to,  though  not  identical  with,  the  Cheyno-Stokes  bneathic^ 
Brief  attacks  of  panting  dyspncea  commence  suddenly,  and  giaduiiHT 
subside  to  comparative,  perhaps  do^ing^  calm,  with  which  ther 
alternate.  These  spasmodic  forms  of  dyapncea  may  be  singutoly  oat 
of  proportion  to  the  interference  with  the  aeration  of  the  blood,  is 
estimated  by  the  amount  of  cyanosis. 

The  congestion  of  the  brain  causes  frequent  headaches.  Vertigo 
is  common.  Tiie  patient  sleeps  and  dreams  much.  He  dozes  dunng 
the  day,  and  at  night  is  disturbed  by  restless  starts.  Corriflilt 
pointed  out  tliat  the  passive  congestion  sometimes  causes  a  "mh- 
apoplectic "  state  during  the  last  hours  of  life.  Delirium  is  Bot 
uncommon,  and  may  be  violent ;  a  state  of  approaching  chionic 
mania  sometimes  results. 

The  congestion  of  the  liver  is  indicated  by  an  icteric  tint  of  skin, 
by  pain  and  weight  in  the  right  back,  right  shoulder,  or  hcmtic 
region,  and  by  abdominal  discomfort  due  to  the  increased  size  of  tk 
organ.  Frequently  the  enlargement  can  be  both  seen  and  felt  Pul- 
sation may  be  felt  in  it,  either  communicated  to  it  directly  by  the 
heart,  or,  it  is  said,  transmitted  through  the  venous  system.  !!« 
liver  is  veiy  constantly  depressed  as  well  as  enlarged.  More  uigent 
symptoms  result  from  the  transmitted  obstruction  in  the  portal  spUxm. 
The  functions  of  the  stomach  and  intestine  are  interfered  with  by 
the  mechanical  congestion  of  their  walls.  Vomiting  is  a  oommon, 
and  often  a  most  troublesome,  symptom.    It  is  prolSbly  due  to  the 
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tneclianicnl  congestion  of,  anH  direct  pressure  upon,  the  stomach. 
Possibly,  in  some  cases,  it  may,  as  Walshe  suggests,  be  the  reflex 
resnlt  of  an  irritation  of  the  pneumogastric  nen'e.  It  sometimes 
results  from  a  catan'hnl  contlitioii,  wliieli  is  easily  excited  in  the  con- 
gested orijan.  The  distended  vessels  may  give  way,  ntnl  liirniate- 
xnesis  result.  Piles  are  common.  The  IifemoiThage  from  thoni  may 
relieve  the  congestion  and  prevent  other  symptoms.  In  other  cases, 
from  the  mechanically  congested  vessels,  semm  escapes  into  the  in- 
testinal canal,  or  the  peritoneal  cavity,  causing  diarrhcra  or  nscites. 
In  the  fonner  the  stools  are  copious  and  watery,  and  give  little  pain. 
Sttcli  Jiarrhcea  niay  constitute  the  earliest  symptom  of  cardiac  mischief. 
All  the^e  symptoms  of  portal  congestion  Tiiay,  in  the  later  stages,  be 
intensitied  by  an  increase  in  the  obytruction  due  to  secondary  changes 
in  the  liver  itself. 

The  mechanical  congestion  of  the  kidneys  produces  chances  in 
the  urine,  which  becomes  scanty,  dense,  high-coloured,  often  loadid 
ift'itli  lithntes,  and  may  contain  albumen.  The  quantity  of  albumen 
Taries,  and  does  not  always  correspond,  as  might  be  expected,  with 
the  amount  of  venous  congestion.  Roberts '  suggests  that  it  depends 
on  the  pressure  to  which  the  arteries  arc  exposed  in  tlie  congested 
state,  and  he  points  out  that  it  is  often  greater^  the  stronger  the 
force   with  wliich   tlie  heart  ants.     Tube-casts  are  frequently  present 

ithe  urine,  and  ar*^  generally  hyaline  or  slightly  granular,  and  of 
iiura  size. 
The  ultimate  effect  of  general  dilatation  is  to  act  through  the  venous 
I  capillary  system  on  the  artf-ries  an<l  tlie  left  ventricle,  increasing 
tension  of  the  pulse  and  the  effect  on  the  left  side  of  the  heart. 
The  variation  in  the  amount  of  obstruction  at  different  times  i>ro- 
duces  great  alterations  in  the  organic  symptoms.  As  Stokes  pointed 
ont,  attacks  of  dyppncea  due  to  cold,  &c.,  may  be  accompanied  with 
ipid  increa.se  in  the  size  of  the  liver,  which  will  descend  in  a 
time  far  into  the  abdomen,  partly  from  the  enlargement,  partly 
displacement,  anS  on  the  9ul>sidence  of  the  attack  will  return 
its  ordinary  vHume.  The  albumen  in  the  urine  may  undergo  a 
modification,  although  in  less  simple  dependence  on  the  venous 


luON'osis. — Tlie  essential  sign  of  dilatation,  by  which  its  existence 
jdegree  may  best  be  ascertained,  is  the  diffusion  of  the  cardiac 
»ul»e,  its  companitive  uniformity  over  the  whole  area  in  which  it 
be  felt.  In  proportion  to  the  purity  of  the  dilatation  the  first 
id  is  toneless,  high  pitched,  and  short  and  weak  ;  the  pulse  is  small 
feeble,  and  the  lungs  and  general  system  suffer  from  the  secondary 
(sequt»nces  of  the  cardiac  failure. 

niration  of  impnis*'  may  simulate  diffusion,  and  thus  lead  to  a 
taken  diagnosis  of  dilatation.     A  thin  laj'er  of  over-distended 
lung  may  intervene  l>etwecn  the  heart  and  the  chest-wall,  and  so 

'  On  rrinary  ftucl  Renal  IH^rMes,  thinl  MUion,  p.  3M, 
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distinction.  Some  hypertrophy  usually  coexists  wnP 
often  confers  on  the  diffused  impulse  inci*eftsed  force,  i 
tlio  pathognomonic  "deliberate,"  Leaving  chanictiT.  I 
the  predominance  of  the  dilatation,  the  impulse  is  we 
the  prncordiftl  region  is  not  bulged,  the  cardiac  duin 
laterally  mther  than  vertically,  the  impulse  is  ext 
rather  than  lowered,  and  the  pulse  is  veak  rather  tliau 

YToni2)cncardial  efnslon  dJJatatiou  is  principally  to  1 
by  tlie  direction  of  the  increase  in  duliivs.;  vhich 
condition — in  dilatation  latertdly,  in  pericardial  effi 
The  jiyramidal  apex  of  the  hitter,  when  distinct,  is  m 
the  duluess  of  the  dilated  heart.  The  impulso  of  the 
dulness  are  conterminous,  to  the  left  at  all  events, 
while  the  dulness  of  pericardial  efTusiou  may  exto: 
impulse.  The  apex-beat  is  not  raised  in  dilatatiou,  aui 
tlie  heart  are  as  loud  over  the  precordial  region  as  at 
sternum,  where  in  effusiou  tliey  are  most  distinct  (W 
there  is  no  frictiou-somid,  and  far  less  displacemei 
precordial  bulging,  than  in  ]>encaidi(d  eftusion.  But  jm 
and  obliteration  of  intercostal  sjmces  may  be  pre 
hypertrophy,  and  in  extreme  dilatation  the  sounds 
weakened.  In  a  case  recorded  by  Evans  the  viidi 
actually  tapped  under  the  idea  that  it  was  a  perioarSia 

From  /uUt/  dcgcmration  dilatation  may  be  distin 
evidence  of  enlargement  of  the  heart,  by  the  difiusioc 
and  by  the  jiroportion  between  its  diffusion  and  its 
fatty  degeneration,  when  it  exists  alone,  there  is  uo 
the  heart,  and   the  change  in  the   impulse  is  a  sin 
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,  and  of  atates  of  general  inaluutritiou,  defective  food-supply, 
which  interfere  with  the  occurrence  of  hypertrophy  ;  (3)  to  Uie 
snt  to  which  the  dilatation  is  due  to  cauaea  beyond  control,  to 
amount  of  irremovable  work  which  tlie  heart  has  to  peiforxn, 
"ust  the  state,  once  eatublished,  be  regarded  as  permanent  ? 
rtlaiitr  amount  of  dilaUition  may  certainly  be  lessened  by  tlie 
'clopm'?nt  of  hypertrophy.  There  ia  some  reason  to  believe  that 
tft  from  the  developracat  of  hypertrophy  a  dilated  heart  may  lessen 
"  se.  It  was  long  ago  asserted  by  Beau  and  Larcher  tliat  dilatation 
'sometimes  temporary  when  due  to  a  temi)orary  cause,  and  it  has 
»a  said  that  a  similar  diminution  may  occur  M'lien,  by  absolute  rest, 
work  of  a  recently  dilated  heart  is  reduced  to  a  minimum 
ividual  cases  have  conveyed  this  idea  very  strongly  to  careful  and 
»iased  observers.  Milner  Fothergill  lias  lately  brought  forward 
»ng  evidence  to  show  that  such  reduction  in  size  may  occur,  lie 
shown  that  diminution  in  tlje  canliac  dulness  may  correspond  witli 
disappearance  of  the  symptoms  of  ddatation,  and  afford  evidence 
^  that  the  condition  is  itself  diminislied.  Tlie  same  conclusion  i^  indicated 
j_(|(ir  the  completeness  with  which  the  acute  dilatation  of  adynanjic 
**  js,  such  as  fever,  may  pass  away. 


TAEATMENT. — ^The  object  of  treatment  in  dilatation  of  the  heart 

be  to  restore  as  far  as  possible  the  disturbed  balance  between 

cardiac  work  and  the   coi'diac  strength.      The   increased   blood 

sure,  to  which  the  dilatation  may  be  primarily  due,  must    be 

?d  io  the  minimum  compatible  with  the  work  of  the  cu'culatiou. 

;ideulal  causes  of  obstruction  must  be  removed.     Bi-onchitis  must 

fpi  rid  of  as  soon   as  possible.     Esi^ecially,  exertion   must  be 

'  led.    Best,  mental,  moral  and  physical,  is  of  the  greatest  im]:»ortauce. 

lulai*  exertion  involves  a  large  increase  in  the  work  of  tlie  heart, 

its  cessation  will  often  suHice  to  restore  the  disturbed  balance. 

extreme  dilatation,  confinement  to  bed  or  the  coucli  for  a  time  is  a 

Measure,  and  will  not  seldom  remove  most  of  the  troublesome 

1  ive  symptoms,  and  even  some  grave  objective  signs  of  dilatation. 

•  this  cannot  be  secui-ed,  or  is   unnecessary  by  reason  of  the 

icmte  degree  of  the  dilatation,  the  rigid  avoidance  of  all  needless 

ivere  exertion  should  be  enforced. 

blooil-pressure  may  also  be  lessened  by  the  reduction  of  the 

volume  of  the  blood.     This  may  be  accomplished  in  more  tlian 

way.     The  most  ready  method  is  by  tl»e  abstraction  of  blood  by 

iction  or  cuppiug.    The  relief  which  it  affords  is  often  immediate 

itriking.    Tlie  ultimate  effect,  however,  is  that  the  volume  of  the 

ifl  soon  reproduced,  while  the^heart  is  permanently  weakened. 

it   must   only  be  employed  when    the   need   for  immediate 

is  paraujoant,  and  rendei's  the  danger  of  tlie  ultimate  d^image 

»dary  consideration, — that  is  to  say,  when  the  patient  is  in 

lent  danger  of  death.     It  is  especially  useful  when  the  riglit 

and  venous  system   are   overloaded.     The  quantity  of  blood 
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render  the  apex-boat  iudistiuct  and  appareully  difiuseJ.  The  la- 
creased  resonance  over  tbe  cardiac  area  will  indicate  the  cause  of  tW 
indistinctness.  Dilatation  may  also  be  simulated,  as  Niemeyer  poiulal 
out,  when  the  apex  strikes  against  a  rib,  and  the  impulse  i»  f«h 
equally  in  the  interspace  aliuve  and  below  the  point  of  contact.  Tlii* 
is  most  frequent  in  narrow-chested  i>eriious,  whose  ribs  aie  la-ar  W 
gethcr.  A  mistake  may  be  avoided  by  noticing  this  conforiuatioa  o* 
thorax,  and  by  ohsen'iug  that  the  apex-beat  is  neai-ly  in  the  noriml 
situation,  and  tliat  the  apparent  dififusion  is  vertical  only  ;  there  is  no 
lateral  extension  of  the  impulse. 

yrom  hi/]}crtrojihi/  the  diagnosis  can  rarely  be  one  of  absoluttf 
distinctiou,  Some  hypertrojthy  usually  coexists  with  diJatatiou.  «iid 
often  confers  on  the  diffused  iiupidse  increased  force>  and  sometime 
the  pathognomonic  "deliberate/'  heaving  chamcter.  In  proix»rtitiu tu 
the  pnulominance  of  the  dilatation,  the  impulse  is  weak  and  su'^'" 
the  precordial  region  is  not  bulged,  the  cardiac  dulness  is  inc. 
laterally  rather  than  vertically,  the  impulse  is  extended  latcou) 
rather  than  lowered,  and  the  pulse  is  weak  rathiyr  than  stirmq. 

Yroin jk'rHcardial cJfmi&K  dilatation  is  i>rincipally  to  )i  :>bfd 

by  the   direction    of  the   increase  in   dulnesi  wbich  *. .    i.     j.  v.kL 
condition — in   dilatation   laterally,  in   pericardial  efi'usion   upv^ 
The  pyramidal  apex  of  the  latter,  when  distinct,  is  not  simuUt' 
the  (lulness  of  the  dilated  heart.     The  impuls-^  of  the  heart  ftn  . 
dulness  are  coutermiuous,   to  the  left  at  all  events,   in  (' 
while   the  dulness    of  ]>cricardial  effusion  may  extend   I- 
impulse.    The  apex-beat  is  not  raised  Lu  dilatation,  and  the  sou: 
the  heart  are  as  loud  over  the  precordial  region  as  at  the  top  »■! 
sternum,  wherein  efiusion  they  are  meet  distinct  (Walsho).    I- 
thcre  is   no  frictiou-sound,  and   far  less  displacement  of  orgiuw  w 
precortlial  bulging,  tlian  in  pericardial  effusion,    l^ut  jaeciadiul  bnl^of 
and   ftbliteratiou   of   intercostal    spaces  may   be    present  in  dikiei 
liypcrtroi)hy,  and  in  extreme  dilatation  the  sounds  may   Iw  madi 
weakeued.      In  a   case  recorded   by  Evans  the  rii^hl,  ventricle  w« 
actually  tapped  under  the  idea  that  it  was  a  pericardial  eO^usioiL' 

Prom  ftitii/  di'ijeneralion  dilatation  may  be  distinguished  by  Iki 
evidence  of  enlargement  of  the  heart,  by  the  difl'usion  of  its  im]^ 
and  by  the  proportion  between  its  diffusion  and  its  wcoknen. 
fatty  degeneration,  when  it  exists  alone,  tliere  is  no  eolaigcnMSl 
the  heart,  and   the  change  iu  the   impulse  is  a  sijnple  wek 
without  diffusion.     Often  the  two  conditions  are  conjoined. 

Pboonosis. — The  prognosis  in  dilatation  of  the  lieaii  ia  «li 
grave.     Unless  compensated  for  by  hypertrophy,  its  direct  effect  i* 
interfere  with  the  function  of  the  hoirt,  and  to  lead  to  those 
results  to  which  deatli  is  often  due.  Hence  the  gravity  of  the  progw* 
is  proportioned   (1)    to  the  purity  and    extent  of   the  diU»«i 
(2)  U)  the  existence  of  a  tendency  to  dcgenemtiou  rather  tLan  t^j 

>  CTiu.  Soc.  Traiiii.,  1874-5. 
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nowtb,  and  of  states  of  general  malnutrition,  defective  food-supply, 
kc.,  which  interfere  with  the  occuiTence  of  hypextrophy  ;  (3)  to  the 
uttent  to  which  the  dilatation  is  due  to  causes  beyond  control,  to 
he  amount  of  irremovable  work  which  the  heart  has  to  perform. 

Alust  the  state,  once  cistuhlished,  be  regarded  as  permanent  ? 
The  rd<i/ife  amount  of  dilaUiliun  may  certainly  be  lessened  by  the 
ievelopmeut  of  liypertrophy.  Tliere  ia  some  reason  to  believe  that 
ftfMUt  from  the  development  of  bypertropliy  a  dilated  hciut  may  lessen 
ill  size.  It  was  long  ago  asserted  by  Beau  and  Larcher  that  dUatatiou 
is  M>metimG6  temporary  when  due  tu  a  Lemjtorary  cause,  and  it  has 
IMH  Mid  that  a  similar  diminution  may  occur  when,  by  absolute  rest, 
[be  work  of  a  recently  dilated  heart  is  reduced  to  a  minimum 
[iidivi<lual  cases  hiivc  ct^nveyed  this  idea  very  strongly  to  caieful  and 
imbiased  observers.  Miluer  Fothci*gill  hna  lately  brought  forwaixl 
lUODg  evidence  to  show  that  such  reduction  iu  size  may  occur.  He 
Ikas  shown  that  diminution  in  the  cardiac  duluess  may  cotTespoud  with 
Uxe  disaj»pearance  of  the  symptoms  of  dilatation,  and  afford  evidence 
Llmt  the  condition  is  itself  diminislied.  The  same  conclusion  is  indicated 
h^  the  completeness  with  wliich  the  acute  dilatation  of  adynamic 
i,  such  as  fever,  may  pass  away. 


EEATMENT. — The  object  of  treatment  in  dilatation  of  the  heart 
moflt  be  to  restore  as  far  as  possible  the  disturbed  balance  between 
the  cardiac  work  and  the  cardiac  strength.  The  increased  blood 
pressure,  to  which  the  dilatation  may  be  primarily  due,  must  be 
redaced  to  the  minimum  compatible  with  the  work  of  the  ciiculatiou. 
Accidental  causes  of  obstruction  must  l>e  removed.  Bronchitis  must 
be  got  rid  of  as  soon  as  possible.  Especially,  exertion  must  be 
avoided.  liest,  mental,  moral  and  physical,  is  of  the  greatestimportance. 
Muscular  exertion  involves  a  loi'ge  increiise  in  the  work  of  the  heart, 
and  it«  cessation  will  often  suthce  to  restore  tlie  disturbed  balance. 
In  extreme  ddaUitiou,  confinement  to  bed  or  tlie  couch  for  a  time  is  a 
vifte  measure,  and  will  not  seldom  remove  most  of  the  troublusomo 
lubjcctive  symptoms,  and  even  some  grave  objective  signs  of  dilatatlou. 
Where  this  cannot  be  secured,  or  is  unnecessary  by  reason  of  the 
■pdcmte  degree  of  the  dilatation,  the  rigid  avoidance  of  all  needless 
pd  severe  exei-tion  should  be  enforced. 

The  blood-pressure  may  also  be  lessened  by  the  reduction  of  Uiu 
total  volume  of  the  blood.  This  may  be  accomplished  in  more  than 
jne  way.  The  most  ready  method  is  by  tlie  abstraction  of  blood  by 
i^oxiesection  or  cupping.  Tlie  relief  which  it  affords  is  often  immediate 
uid  striking.  The  ultimate  effect,  however^  is  that  the  volume  of  the 
blood  is  soon  reproduced,  while  tliejieart  is  x)ennanently  wetikened. 
BfiDce  it  must  only  be  employed  when  the  need  for  immediate 
Bef  is  paramount,  and  rendei's  the  danger  of  the  ultimate  duiuaga 
Kecondary  consideration, — that  is  to  say,  when  the  patient  is  in 
imminont  danger  of  death.  It  is  especially  useful  wlieu  the  riglit 
tieart  and  venous  system   are   overloaded.     The  quantity  of  blood 
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render  the  apex-beat  indistinct  and  apparently  dlilufieiL  The  in* 
creased  resonance  over  tbe  cardiac  area  will  indicate  the  caus^  of  ib« 
indistinctness.  Dilatation  may  also  be  simulated,  as  Nieuieyfii  puiAtri 
out,  wlien  the  ape^^  strikes  against  a  rib,  and  tlie  impulse  i«  i«k 
f  fiually  ill  the  interspace  above  and  below  the  point  of  contact.  TIai 
is  nio3t  frequent  iu  narrow-cheated  persons,  whose  riba  are  nc:tr  to- 
gether. A  mistake  may  be  avoided  by  noticing  this  conformalioa  o( 
thorax,  and  by  observing  tliat  tbe  apex-beat  13  nearly  in  the  nortnil 
situatioii,  and  that  the  apparent  difiusion  is  vertical  only  ;  there  u  no 
lateral  exteusion  of  tho  inipulse, 

From  hjpcrtrophy  the  diagnosis  can  rart^ly  be  one  of  absotuU' 
distinction.  Some  hypertrophy  usually  coexists  with  dilatation,  anl 
ofUju  confers  on  the  diffusetl  impulse  iuci'eased  force,  and  somctimfii 
the  pathogiaomonic  ^*  deliberate/'  heaving  character.  In  proportion  to 
the  predominance  of  the  dilatation,  the  iaipuhe  is  wealt  and  auJdeo, 
tbe  precortlial  region  is  not  hnl^ed,  the  cardiac  dulness  is  incieaMd 
laterfdly  rather  than  vertically,  th(3  impulse  is  extended  lateni^ 
ratiier  than  lowered,  and  the  pulse  is  weak  rather  than  strong. 

yvotii ;iH:ricardi'ai  cfusiim  dilatation  h  priucipaljy  to  bedistinguifiW 
by  the  direction  of  tlie  increase  in  duLtt^i  which  occurs  m  mA 
condition — ^in  dilatation  laterally,  iu  pericardial  effusion  upwtnk 
The  pyramidal  apex  of  the  latter,  i^dien  distinct,  is  not  siiuuLatol  Vj 
the  dulness  of  the  dilated  heart.  Tlie  iuipulse  of  tbe  heart  aud  iht 
dulnes.^  are  conterminous,  to  the  left  at  all  events,  iu  diUtotioQ; 
while  the  dulness  of  i>ericardial  efl'usion  may  extend  beyo&d  tbe 
impulse.  TJie  ax*ex-beat  is  not  raised  in  dilatation^  and  the  sounds  d 
the  heart  are  as  loud  over  the  precordial  region  as  at  the  lop  of  th* 
sternuni,  '^'here  iii  effusion  they  are  most  distinct  (Wfllshe).  LuaII^. 
there  ts  no  friction -sound,  and  far  leas  displacement  of  oi^aut  * 
precOKlial  bulging,  than  in  pfricardial  effusion.  But  pix'Ci.frdial  bul|m 
and  obliteration  of  intercostal  spaces  may  be  present  in  dilated 
hypertraphy,  and  in  extreme  dilatation  the  sounds  may  be  mii^ 
weEdiened,  In  a  case  recorded  by  E^'ans  tbe  right  ventricle  wm 
actually  tapped  under  the  idea  that  it  was  a  pericardial  effusion.^ 

Prom  fidti/  detjauration  dilatation  may  be  distinguisJied  by  \h£ 
evidence  of  enlargement  of  tlie  heart,  by  the  difi'usiou  of  its  impiils^ 
and  by  the  iiroportion  between  its  diffusion  and  its  ^veakness.  Iu 
fatty  degeneration,  when  it  exists  alone^  tliere  is  no  eulargenieiit  of 
the  heart,  and  the  change  in  the  impulse  is  a  simple  weakeiuu^ 
without  diffuaion.    Often  the  two  conditions  are  corgoitied* 

PROG^'OSJS. — The  prognosis  iu  dilatation  of  the  heart  m  alwaji 
grave.  Unless  compensated  for  by  hypertraphy,  ita  direct  eifect  i»  to 
interfere  with  the  function  of  the  heart,  and  to  lead  to  those  seiwa 
results  to  which  death  is  often  due.  Hence  the  gravity  of  the  prognosis 
is  proportioned  (1)  to  the  purity  and  extent  of  the  dilatatiaDi 
(2)  to  the  existence  of  a  tendency  to  degeneration  rather  than  W 
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Kiowth,  and  of  states  of  general  inaluutrition,  defective  food-supply, 
ic,  wbicli  interfere  with  the  occurrence  of  hypertiophy  ;  (3)  to  the 
extent  to  which  the  dilatation  is  due  to  causes  beyond  couti-ol,  to 
tlie  amount  of  irremovable  work  which  the  heart  has  to  perform. 
HMast  the  £tate,  once  c^tabliahed,  be  regarded  as  permanent  ? 
^fc  relative  amount  of  dilatation  may  certainly  be  lessened  by  the 
^■relopment  of  liypertrophy.  There  ia  some  reason  to  believe  that 
Hkrt  from  the  development  of  hypertrophy  a  dilated  heart  may  lessen 
m  size.     It  was  long  ago  asserted  by  Beau  and  Larcher  that  ddatatiou 

fesouletime8  temporary  when  due  to  a  temporary  cause,  and  it  has 
ID  said  that  a  similar  diminuLion  may  occur  when,  by  absolute  rest, 
>  work  of  a  recently  dilated  heart  is    reduced    to    a    minimmn 
ilndividual  cases  have  conveyed  this  idea  very  strongly  to  carefid  and 
nased  observers.      MLiuer  Fothcrgill  has  lately  brought  forward 
»Dg  evidence  to  show  that  such  reduction  in  size  may  occur.     Ho 
shown  that  diminution  in  the  cardiac  dulness  may  correspond  with 
clisaijpeanmce  of  the  s^'mptoms  of  dilatation,  and  afford  evidence 
the  condition  is  itself  diminished  The  same  conclusion  is  indicated 
the  completeness  'with  which  the  acute  dilatation  of  adynamic 
»,  such  as  fever,  may  i)a33  away. 


TEEATMi^NT. — The  object  of   treatment  in  dilatation  of  the  heart 
be  to  rcstoixj  as  far  as  possible  the  disturbed  balance  between 
cardiac  work  and  the   cai'diac  strength.      The   increased   blood 
ire,  to   which  the  dilatation  may  In;  primarily  due,  must   be 
iced  to  the  miuinnim  compatible  with  the  work  of  the  circulation. 
ideutal  causes  of  obstruction  must  be  removed.     Bronchitis  must 
got  rid  of  as  soon   as  possible.     Especially,  e:t©rtiou   must  be 
rided.    Kest,  mental,  moral  and  physical,  is  of  the  greatest  importance, 
lular  exertion  involves  a  large  incrciise  in  the  work  of  tiie  heart, 
itd  cessation  will  oft^n  Buliice  to  restore  the  distm-l)ed  balance. 
lextreme  dOatation,  confinement  to  bed  or  tlie  couch  for  a  time  is  a 
measure,  and  will  not  seldom  remove  most  of  tlio  troublesome 
jcctive  symptoms,  and  even  some  grave  objective  signs  of  ddatation. 
lere  this  cannot  be  secured,  or  is  unnecessary  by  reason  of  the 
Icrate  degree  of  the  dilatation,  the  rigid  avoidance  of  all  needless 
imd  se\tre  exeition  should  be  enforced. 

he  bloo'l-pressui'e  may  nl.so  be  lessened  by  the  reduction  of  tlie 
volume  of  the  blood.  This  may  be  accomplished  in  more  than 
way.  The  most  reudy  method  is  by  the  abstraction  of  blood  by 
luctiou  or  cupping.  The  relief  which  it  affords  is  often  immediate 
striking.  The  ultimate  effect,  however,  is  that  the  volume  of  the 
is  soon  reproduced,  while  the_hcnrt  is  permanently  weakened, 
it  must  only  be  emi>loyed  when  the  need  for  immediate 
tief  is  ]>aramouut,  and  renders  the  danger  of  the  ultimate  damage 
a  secondary  consideration, — that  is  to  say,  when  the  patient  is  in 
imminent  danger  of  death.  It  is  especially  useful  when  the  riglit 
and  venous  system   are   overloaded.      The  quantity  of  blood 
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taken  need  not  be  large.  In  less  urgent  cases  tbe  same  end  mayU 
oLUined  bv  otbei  meAns,  by  purgation  and  diuresis.  The  former  mn-? 
not  be  severe,  or  the  subsequent  depression  is  nut  easily  rallied  firin 
Diuresis  is  often  of  great  service  hi  these  cases,  even  where  IIj'p*  • 
no  dropsy.^     The  amount  of  fluid  takc'n  a^  drink  should  be  email 

The  pOTrer  of  the  hoart  should  be  incTea-«ed  so  that  it  may  T>>i-^ 
the  blood-ptesstire,  and  inny  contract  completely,  so  as  to  expel  ih'- 
whole  of  its  contents.  To  this  end  the  general  nutrition  muRt  be, 
aa  far  as  possible^  improved.  A  dry  bracing  air  is  useful,  and  g*?ntle 
exercise  should  be  tnken  whicli  does  not  increase  niaterinlly  thw  wi>dc 
of  the  heart ;  food  must  be  nutritious  and  easily  digesteth  Iron  is  cf 
great  service,  and  seems  to  aid  directly  the  production  of  the  nwtiftjl 
hypertrophy.* 

Excited  action  of  the  heart  must  be  calmed  by  nvoiding  the  caiua 
of  excitement,  and  by  sedative  medicines.  Moral  emotion  must,  m 
far  as  possible,  be  avoided,  and  the  sources  of  gastric  distnrbajw 
guarded  against  or  relieved,  A  distended  stomach  easily  etdtn 
an  attack  of  palpitation. 

Of  drugs  having  a  direct  action  on  the  heart,  none  is  eo  tj^oIii 
digitalis,  which  increases  tbe  tone  of  the  heart,  lessens  the  frequdoor 
and  increases  the  force  of  the  contraction.  Tliere  has  been  roiicn 
discussion  as  to  the  action  of  digitalis,  and  tlie  conditiOD  of  beut 
in  which  it  is  of  most  service,  but  there  is  at  present  a  oonaenra 
of  opinion  that  its  action  is  tonic  and  tbat  in  dilatation  its  moct 
marked  beneficial  effect  is  produced,^  Tlie  heart's  action  is  redti«d 
in  frequency  and  increa&ed  in  force ;  irregularity  in  force  and  rh^*tlim 
is  lessened  or  removed.  The  spliygmographic  tracing  shows  tliif 
effect  The  grave  consequences  of  dilatation  are  lessened,  reaoti 
congestion,  dyspncea,  and  oederna,  general  or  local,  are  all  diminished.* 

Concerning  its  modus  opcrandiy  there  is  still  some  difference  of 
opinion.  The  lessened  frequency  of  contraction  probably  lessens  the 
work  of  the  heart  by  diminishing  that  part  which  consists  in  moving 
its  own  mass,  and  at  the  same  time  the  longer  periods  of  rest  probably 
conduce  to  the  perfectness  of  the  cardiac  nutrition.    Frequency  of 

^  **  In  morbis  pectoris,  semper  ducendum  esse  ad  vias  urinie.^  BagUviy  quoted  1»t 
Feniar. 

'  Chalybeate  waters  were  recommended  by  Senac  in  commencing  diUtatian  (Tnit*, 
1769,  t.  iL,  p.  330),  and  bis  recommendation  was  endorsed  by  Ferriar  (H^  Hist  u<l 
Bef.,  vol  i.,  1792,  On  Dilatation  of  tho  Heart,  p.  168). 

s  Withering  pointed  ont  that  digitalis  "seldom  succeeds  in  men  of  gn*t  natsnl 
strength,*'  bat  does  much  ^ood  **  if  th%  pulse  be  feeble  or  intermitting,  the  conntcBaaee 
pale,  the  lips  livid,  the  skin  cold,"  An  Account  of  the  Foi^ove,  sc.  Binnini^iin, 
1785. 

*  "  I  do  not  intend  to  say  how  this  medicine  (digitalis)  acts,  bat  I  can,  from  obtsm* 
tion,  declare,  that  it  has  a  very  powerful  effect  in  obviating  the  oi^ncy  of  the  ^mptomi 
n  dilatation  of  the  heart"  (Allan  Bums,  1809,  loc.  cit,  p.  67).  Ferriar  had  pnrioQd; 
largely  used  digitalis  in  dilatation.  The  verbal  accord  between  these  writers  and  those 
of  the  present  day  is  more  complete  than  is  that  of  their  meaning.  Dilatation  of  the 
heart  was  to  the  former  synonymous  with  its  enlaigement  and  orer-action,  and  tbey 
valued  digitalis  for  (and  believed  that  it  did  good  by)  its  BOpposed  power  of  iesNoiiig 
such  over-action,  when  it  was  really  strengthening  the  heart's  defectiTe  power. 
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action  is  at  the  expense  of  rest,  for  the  length  of  the  systole  remains 
nearly  the  same  at  various  degrees  of  frequency  of  contraction,  in- 
creased frequency  being  obtained  at  the  expense  of  the  diastole. 
It  has  been  calculated  that  the  time  of  rest  to  the  heart  which  is 
contracting  144  times  per  minute,  is  increased  by  one-third  if  the 
pulse  is  reduced  to  72.^  Moreover,  the  smaller  cardiac  vessels, 
arteries,  and  veins,  as  well  as  capillaries,  must  be  emptied  of  blood 
during  the  cardiac  systole.^  A  certain  time  must  elapse  on  each 
diastole  before  the  capillaries  can  be  filled  with  blood  and  transuda- 
tion of  nutritive  fluid  through  their  walls  can  take  place.  This  period 
will  be  nearly  the  same  in  every  diastole,  and  hence  the  total  period 
of  rest  available  for  cardiac  nutrition  will  on  this  account  also  be 
greater  the  less  frequent  the  contraction,^ 

Digitalis  appears  to  act  also  by  increasing  the  completeness  of  the 
contraction  of  the  heart.  Under  its  influence  the  heart  of  an  animal 
becomes  firmer  at  the  end  of  systole.  Such  contraction  ensures  the 
expulsion  of  the  whole  of  the  blood  contained  in  the  chamber.  Every 
approximation  to  this  is,  in  dilatation,  a  direct  gain.  It  not  only 
as^sts  directly  the  circulation,  but  it  arrests  a  process  which  is  pro- 
bably the  main  mechanism  of  the  origin  and  increase  of  dilatation, 
viz.,  the  over-distension  of  the  chamber  in  consequence  of  the  addition 
of  residual  blood  to  that  which  enters  it  from  the  ordinaty  source. 
Increased  firmness  of  contraction  will  not  only  lessen  the  tendency 
to  furtJier  dilatation,  but  will  improve  the  condition  of  the  cardiac 
walls,*  and  increase  the  tendency  to  compensatory  hypertrophy. 

Digitalis  acts  also  by  steadying  the  heart,  diminishing  its  irregularity. 
Dr.  Ringer^  suggests  that  its  main  effect  in  dilatation  of  the  left 
ventricle  accompanying  mitral  regurgitation  is  thus  produced.  By 
preventing  irregular  contraction  it  arrests  that  part  of  the  regurgita- 
tion which  depends  on  the  irregular  action  of  the  papillary  muscles, 
and  so  relieves  the  over-distension  of  the  auricle,  and  indirectly  of 
the  ventricle. 

Five  to  fifteen  drops  of  the  tincture  of  digitalis  may  be  given  with 
advantage  three  times  a-day.  Most  observers  have  found  the  tincture 
convenient  and  reliable,  but  the  infusion 'is  believed  by  Ringer  to 
be  a  surer  preparation,  in  doses  of  one  or  two  drachms.    Much  larger 

1  Milner  FothergUI,  Diseases  of  the  Heart,  p.  4. 

'  Hairey  observed  that  the  snbstance  of  the  heart  becomes  pale  during  its 
contraction. 

*  Assnming,  for  instance,  that  the  period  required  for  the  vascular  distension  of  the 
heart,  and  not  available  for  nutrition,  to  be  uniform  at  different  frequencies  of  contrac- 
tioD,  and  to  amonnt  at  each  contraction  to  one-tenth  of  a  second,  the  total  period  then 
available  for  nutrition  would  be  increased  about  three  per  cent,  from  this  cause  only, 
by  a  reduction  in  the  frequency  of  the  pulse  from  100  to  80.  But  it  is  probable  that 
the  time  needed  for  the  vascular  distension  of  the  heart  is  shorter  the  greater  the  disten- 
sion of  the  aorta,  and  hence  that  it  is  shorter  the  less  frequent  the  contraction,  and  the 
actual  increase  in  the  period  available  for  nutrition  will  be  rather  greater  than  is  represented 
by  the  above  estimate. 

*  Partly,  no  doubt,  by  rendering  perfect  the  expulsion  of  the  blood  from  the  cardiac 
veins,  as  Dr.  H.  C.  Wood  points  out  (PhiL  Med.  Times,  1874,  Kov.  14,  21). 

f  Handbook  of  Therapeutics,  6th  ed.  p.  421. 


41)869  hn\'e  Leen  givenj  but  tliese  slioiiM  be  emplivyed  willi  cat 
Iftmger  recommends  stronpfly  tli.it  the  ininimnm  effectual  dose  al 
be  employed  in  the  first  instance,  since  an  incrpaae  after  a  time' 
often  necessaTy, 

The  Vii^inian  pnmo  has  becrt  lon^  employed  as  a  cardiac  tonic  m 
America,  and  was  introduced  into  Uiis  cotintiy  by  Clifford  Atlbutt,*  who 
has  found  it  very  nscful  in  cfirdinc  dilatation.  I  have  found  its  [kjwit 
as  a  loniCj  althouf^h  marked,  inferior  to  digitalis ;  but  it  is  of  ratjcK 
value  fur  tlie  relief  of  contijinoufl  cardiac  dkcomfort,  ftnd  tout 
with  advantnge  be  j^dven  for  a  time,  ■vrliile  digitalis  is  r;^ 
Twenty  or  thirty  minims  of  the  tincture  may  be  given  thK-i 
a-day.  Nux  Toiiiiea  antl  stryclmiu  are  also  useful  in  improvLngtk 
cardiac  tone.     Arsenic  has  been  recommended  for  the  same  purpose. 

Trmtmmi  of  Bpccial  Srpnpfoins, — Cardiac  discomfort,  in  \'arioat 
fonns,  whether  as  pain  or  palpitation,  is  the  source  of  much  distrm 
The.  ti-anquillising  induonce  of  di-^atiilis  on  tbc  heart,  rcdieves  mtldi<( 
the  paiu.  Aconite  is  of  use  in  tlio  same  way,  and  is  of  mo^'f  senitt 
when  *' extrL'me  imtability  of  contraction  coincides  with  greal  wetk* 
ness  of  bent  "  (\\^alshc).  Half  a  minim  or  a  minim  may  hv  gi^'en;  iU 
effects  being  watched.  Drawinfr  a  few  deep  breaths  will  often  aroJ 
an  ^ttftck  of  jialpitotiou  (Brown-St?quard).  Belladonua  mikj  be  inTtn 
internally  in  dosea  l\[v.  to  ^^xv,  three  times  a-day.  and  is  often  rS  - 
service,  lielladonim  plasters  have  been  eondeiiined  bj  somr 
rities  m  useless,  but  they  certainly  give  reHef  to  the  cardiac  dia:om- 
fort.  Patients  constantly  ask  for  their  repetition.  Tlie  tinciure  of 
the  Virginian  prune  sometimes  gives  veiy  marked  relief  to  contiTniQu* 
pain,  and  will  sometimes  stop  for  a  time  slight  psend-augiual  seizuta. 
Opium  Ims  the  same  power  over  cardiac  as  over  other  pains.  Hyp^ 
dermic  injections  of  mor^ihia  give  quick  relief^  but  their  use  has  beCD 
discountenanced  in  n^rave  heart  diseases,  on  account  of  the  fear  of  t« 
profound  a  sedative  influence  on  the  heart.  But  CliJlord  Allbntt  aoJ 
Linger  have  employed  them  extensively,  and  assert  that  ^th  or  Jth 
of  a  grain  may  be  injected  with  perfect  safety,  even  in  grave  dilata- 
tion. The  relief  to  the  patient  is  certainly  in  many  cases  most 
striking.  A  very  small  quantity  will  sometimes  procure  sleep,  in 
cages  of  cardiac  insomnia,  when  sedatives  given  by  the  mouth  £ul 
altogether.  Tolerance  of  sedatives  by  the  mouth  in  these  cases 
does  not  always  imply  a  corresponding  tolerance  of  the  hypodennic 
injection,  and  the  first  injection  sliould  therefore  always  be  vay 
small 

For  paroxysmal  pains,  antispasmodics  may  also  l>e  given.  Nitrite 
of  Arayl  in  inhalation,  so  useful  in  true  angina,  also  gives  relief  to  the 
pseud-anginal  seizures,  and  to  the  sense  of  suffocation,  which  is  wmt 
times  troublesome.  If  necessary,  it  may  be  empl<^ed  dihitcd  with 
spirit.  A  few  drops  of  chloroform,  or  what  is  more  convenient,  half 
a  teaspoonful  of  chloric  ether,  inhaled  with  steam,  is  also  useful 

Attacks  of  increased  cardiac  faOure  need  general  stimulants  and 

\  Medical  Times  and  Gazette,  Feb.  16  and  Mftrcli  2,  186". 


DILATATION  OF  THE  HEART  757 

antispasmodics.  Alcohol,  given  with  hot  water,  is  one  of  the  most 
rapidly  diffusible  stimulants,  Sal-volatile  and  ether,  with  tincture  of 
lavender,  are  the  most  convenient  and  most  effective  drugs.  Stimula- 
tion of  the  ends  of  the  pneumogastric  nerve  in  the  stomach  seems  to 
have  some  influence  in  exciting  the  heart's  action,  and  effervescing 
drinks  and  carminatives  are  useful  in  that  way. 

In  syncopal  seizures  the  head  should  be  placed  low,  and  the 
remedies  just  enumerated  should  be  employed.  Active  respiratory 
movement  should  be  restored  as  quickly  as  possible.  It  is  thus, 
and  by  arousing  consciousness  and  will,  that  cold  affusions  and 
stimulating  applications  to  the  nostrils  are  of  service. 

The  lung  complications  of  dilatation  of  the  heart,  bronchitis,  oedema, 
congestion,  need  the  most  stimulating  special  treatment  for  each 
variety.  Stimulating  expectorants,  as  ammonia,  are  necessary  for  the 
bronchitis ;  and  congestion  is  best  relieved  by  the  cardiac  tonics  and 
stimulants  already  described,  and  by  mild  counter-irritation. 

Cough  is  often  an  exceedingly  troublesome  symptom  in  these  cases, 
it  may  be  paroxysmal  or  constant,  and  out  of  all  proportion  to  the 
expectoration.  Morphia  is  generally  necessary  to  control  it ;  one- 
tvelfth  of  a  grain  may  be  given  by  the  mouth,  and  with  it  a  few 
TninimH  of  the  tincture  of  belladonna. 

Dyspnoea  is  among  the  most  obstinate,  as  well  as  the  most  dis- 
tressing, symptoms  of  dilatation.  Its  chief  treatment  is  that  of  the 
cardiac  failure,  and  the  same  diffusible  stimulants  are  needed.  The 
paroxysmal  form  is  relieved  most  effectually  by  more  direct  sedatives : 
opium,  Indian  hemp,  belladonna,  lobelia  inflata.  Dry-cupping,  and  a 
few  leeches  to  the  precordial  region,  are  recommended  by  Wahhe 
when  there  is  palpitation  as  well  as  dyspncea.  Posture  is  important; 
the  head  should  be  well  raised,  and  Walshe  recommends  an  attitude 
leaning  forward,  with  the  forehead  supported  by  a  sling.  When  the 
dyspnoea  is  dependent  on  pulmonary  oidema,  relief  is  often  only  to  be 
obtained  in  the  sitting  posture.^ 

Headache  is  not  often  a  troublesome  sjoaptom  except  in  dependence 
on  the  cough.  It  is  best  relieved  by  posture,  and  by  bathing  the 
fc^ehead  with  hot  water.  Sleeplessness  is  often  a  distressing 
symptom.  Jlest  is  disturbed  by  sudden  starts,  or  the  patient  wakes 
up  in  a  sudden  fright  with  a  sense  of  great  distress.  Such  symptoms 
may  usually  be  removed  by  the  administration  of  the  third  dose  of 
digitalis  at  bedtime  in  combination  with  bromide  of  potassium. 
Indian  hemp  (gr.  J  of  the  extract  or  \x.  of  the  tincture),  will  also, 
though  less  uniformly,  give  relief  Actual  insomuia  may  be  relieved 
by  c&oral,  chloral  and  bromide,  and  morphia  by  the  mouth  or  skin, 
eoaployed  with  cauUoa 

The  congestion  of  the  liver  may  be  lessened  to  a  marked  extent  by 

1  A  Tedioing-cliair,  with  a  cross  rest  on  which  the  forehead  can  be  anpported,  haa 
been  for  some  years  in  use  at  Unirersity  College  Hospital,  and  a  "  beart-twd  "  for  the 
same  purpose  is  described  and  recommended  by  DobelL 
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mercurials.     Every  relief  given  to  the  portal  congestion  no  i 
lessens  iiunieJiutcly  the  pressure  upon  the  hepatic  lobules. 

Vomitiiij;  is  fi<jmetimes  a  ver\'  troublesome  syuiptoni.  Efl«rv< 
aniniouia,  with  bismuth  and  hydrocyanic  acid  or  morphia,  is  the 
useful.  The  aninuiit  of  aimncmia  need  not  be  Inrj^e  ;  gr.  x.  of  ll« 
carbonate  with  ;^r.  xi.  of  citric  acid  is  sufticieut.  Ice  should  IjesurkM 
and  food  given  in  small  quantities.  Counter-irritation  to  the  fi'.-. 
trium  is  sometimes  useful.  Any  jwrtal  congestion  must  be  relict- : 
the  bowels  being  kept  open.  l>iarrljcea  sometimes  demands  treatuji'nt. 
and  sliouUI  l>e  moderated  nither  than  restrained.  If  constiparioL  ii 
present,  modeiate  doses  of  hydrogogue  purgatives  are  most  uselul  a; 
Pulhia  ur  Ilunyiidi  Janos  water,  colocynth,  or  podophyllio.  FUitiii(;utc 
is  ul'ten  very  troublesojne,  and  adds  much  to  the  eftvdiac  and  gvuenl 
distress.  Hot  fomentations  externally  and  e^iininatives  irjienuHt 
give  most  relief;  sal-volatile,  peppermint,  chloric  ether,  sjiirit  o( 
horse-radish,  are  all  useful.  The  relief  which  is  afibixled  to  the  siif* 
ferers  from  dilatation  of  the  heart  by  the  removal  or  diminution  of 
their  gastric  trouliles  is  often  very  grcat.  l)ol»ell  has  lately  ilmni 
attention  specially  to  this  subject.^ 

The  scanty  urine  consequent  on  the  kidney  congestion  mnv  i. ill  for 
treatment.  Mild  diuretics,  with  digitalis  for  its  double  au: 
suffice  to  i*elieve  the  kidneys.  Often,  however,  this  long-»-'.-iiuu-  . 
congestion  induces  tissue  changes  in  them,  and  dry-cupping  to  tbf 
loins,  or  stronger  diuretic  treatment — broom,  juniper,  &c. — may  \t 
necessary.  I^tokes-  remarks  that  diuretics  often  succeed  afUT  4 
merciuial,  where  they  have  previously  failed. 

Dropsy  is  almost  invariably  a  troublesume  symptom  in  the  ln!tf 
periods  of  a  case.  It  is  dependent  partly  on  the  blood-state,  favounxii; 
osmosis,  partly  on  the  mechanical  congestion,  increasing  the  pre&9u« 
of  the  blood  in  the  small  vessels,  and  increasing  it  to  the  grealedl 
extent  in  the  most  depending  parts,  where  gravitation  aids  tlie  canliar 
failure.  It  can  only  be  effectually  combated  hy  treating  each  of  ibwe 
causes,  first  by  stren;^thcning  the  heart,  and  secondly  by  improving 
the  blood-state.  Htematinic  and  cardiac  tonics  are  needful  for 
this.  But  it  may  l>e  lessened  by  other  measures.  No  reme«ly  caa 
promote,  directly,  the  absorption  of  the  effused  fluid  from  the  wlloltfj 
tissue  bauk  into  the  blood-vessels,  but  reduction  in  the  volume  of 
blood  exercises  a  marked  influence.  The  abstraction  of  blood  will 
necessary  only  when  acute  pulmonar}'  cedema  thi*eatens  life,  ajid  the 
cupping  on  tlio  chest  is  preferable  to  venesection.  Often  puig»tio« 
is  sufficient,  and  hydi'ogogue  cathartics,  bitartrate  of  potash,  clatmui 
jalap,  are  the  most  effectual.  Where  there  is  evidence  of  enlan^jemfrf 
of  the  liver,  a  dose  of  a  mercurial  is  stated  by  Haydeu  to  increase 

»  On  Airtctions  of  the  Hciirt,  ]S72.     The  value  of  cuiiuiuutivcj  Iiu  loug  ' 
AlbrccUt  Rlntcs  thftt  Sylvius  reniovtd  ftU  .symploiiw  in  11  ciiw?  of  (!arduL    . 
their  uBf.    According  to  riinv,  the  EgvptiAtu  lielievtd  Ihr  juice  of  Iiorse-rauuu  \^'  **  "'j 
ouly  cure  for  atrojihv  of  tin*  [itiirt. 

^  Loc.  cit., !».  *J(J3. 
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effect  of  tlie  purge  upon  the  di*opsy.  Diuresis  occupies  a  position 
hardly  second  to  purgation  for  the  removal  of  dropsy ;  copaiba,  iodide  of 
potassium,  nitrate  of  potash,  juniper,  broom,  nitric  ether,  and  especially 
digitalis,  may  be  given.  The  dose  of  digitalis  for  tlie  removal  of 
dropsy  by  its  diuretic  action  needs  to  be  larger  than  when  its  tonic 
action  alone  is  needed ;  5ij.  or  5iv.  of  the  infusion,  or  \x.  or  xx.  of  the 
tincture,  may  be  given  twice  a  day.  Dry-cupping  over  the  kidneys 
sopietimes,  it  is  said,  increases  the  eflect  of  the  diuretic. 

In  severe  cases  all  those  means,  successful  at  first,  may  ultimately 
faU  to  remove  the  dropsy,  and  it  becomes  ncceasaiy  to  relieve  the 
tUstended  limbs,  or  sloughing  will  occur.  It  is  necessary'  to  anticipate 
this  and  to  scarify  or  puncture  the  skin,  and  allow  the  limb  to  drain. 
Scarification  is  the  more  eftectual,  but  is  said  to  be  attended  with 
greater  risk  of  erysipelas.  Erj'sipelas  will  rarely  occur  when  the 
precaution  is  taken  to  wrap  up  the  limbs  in  flannel,  wrung  out  of 
warm  water,  immediately  after  the  scarification,  renewing  it  every 
two  hours  during  the  first  two  days.  A  harelip  pin  is  a  convenient 
instrument  for  the  punctures. 

Jaccoud  ^  recommends,  as  a  substitute  for  punctures,  friction  each 
day  with  croton  oil :  in  a  day  or  two  the  characteristic  eruption  is 
produced,  and  from  it  the  serum  escapes  abundantly.  The  frequency 
with  which  a  slight  inflammation  is  the  starting-point  of  a  slough 
makes  it  difticult  to  believe  that  the  risk  of  gangrene  is  lessened  by 
this  method. 

In  all  cases  of  dropsy,  as  little  fluid  as  possible  should  be  taken. 
When  the  kidneys  are  underacting  from  congestion,  its  effect  is,  as 
^kiilner  Fothergill^  has  insisted,  only  to  throw  an  increased  strain 
upon  the  heart. 

*  Pathologie  interne,  4th  ed.  vol.  i.  p.  621. 

■  The  Progress  of  Heart  Disease,  Lancet,  vol.  i.,  1875. 
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FATTY  DISEASES  OF  THE  HEART. 


By  ^y.  IL  GowERa,  ILD. 
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Fatty  degeuei'ation  of   the  heait  consists  in  the  subetitutioti  cJ 
for  its  muscular  substance.    This  re$ult  may   he  reached  Ly 
processes  of  different  pathological  and  clinicul  reUtions,      Tlio 
pi*ocess  effects  simply  the  molccul;ir  substitution  of  fat  far  the  ppipw" 
Bubstanoe  of  the  muscular  fibrtia.   Tlje  other  conai&ta  iu  the  rjvt?i)»it>Tli 

f  tlie  nonnd  fatty  tiissue  of  the  beai't  among  the  muscular  (ibr(?*,»>« 
compress,  aiid  ultinjately  to  destroy  and  replace  tbeni.     Tlae  f^rmt 

rocesa  needs  the  microscope  for  Ob  demonstration ;  the  latter  u  oV 
tTusively  conapienous  to  the  naked  eye.  The  one  is  an  indicatiouU 
diaiiuished  vitality,  and  may  be  its  initial  stdge,  a  necrosis  ;  the  other 
is  at  first  a  growth.  Some  varieties  of  the  two  piocesses  pi'es^nt  conunwi 
patlnJogical  featuiea,  and  their  effect  on  the  function  of  the  organ  is 
the  same ;  but  their  diverse  conditioua  of  ongin  and  anatonaical  chu- 
actors  need  separate  description.  In  pursuing  this  course  the  examplf 
is  followed  which  was  set  hy  Dr.  Quain  ^  iu  a  memoir  on  the  subject, 
which  has  served  aa  a  model  for  most  subsequent  writers.  Tk 
hypertrophic  form  of  "  fally  infiltration  "  will  first  bo  described,  aatl 
tiien  the  "  necrobiotio  "  process  of  fatty  degeneration. 


Fatty  Overgrowth. 

STN0NY3IS.— Fatty  Infiltration  (Rokitansky) ;  Fatty  gi-owth,  Fatty 
HTpertrophy  (Quain) ;  Adipose  Cardiaqiie,  Surcharge  Graisseuse 
OMsitd  dn  Coeur  (French  writers). 

Defin'itio??. — An  abnormal  development  of  adipose  tissue  on  acd 
in  the  substance  of  the  heart.  Fatty  tissue  ia  always  present  on  tlifi 
surface  of  the  hearty  and  varies  in  amount  according  to  the  age,  and  ifc^ 
nutritive  conditions  and  tendenciea  of  the  individual.  In  abnomwl 
development  this  fat  may  become  so  excessive  that  raechaHicai 
interference  with  the  function  of  the  organ  is  the  result     ft  i3 » 

^  On  Fatty  Di9t<M«s  of  the  Heart,  Med.  Chir.  Tmas.,  vol  xuiil 
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"  instance  of  the  extension  into  the  domain  of  diseiise  of  the 
hysiological  process  of  (growing  fat*** 

HisTOitY. — Some  of  the  symptoms  of  obesity,  wliich  are  in  part 
urdiac,  were  among  the  earliest  medical  observations.  Hippocrates 
iticed  the  tendency  of  fat  persons  to  earlier  death  than  others,  and 
)th  he  and  Celsua  observed  t he  dyspiicta  wfiieli  is  associated  with 
Jeaitj'.  Harvey  described  an  excess  of  fat  Krouud  the  heart  of  Old 
irr.  Since  that  time  almost  every  writer  on  diseases  of  the  heart 
IS  alluded  to  or  described  a  similar  condition,  Kerkeriiig,^  in  1717, 
\U:d  its  occurrence  at  so  early  im  age  lus  two  yeiiri.  Seuac  ^  ir  1749 
6cril>eti  carefully  the  nonmil  variations  in  the  quantity  of  fat 
cording  to  time  of  life,  &c.     Morgagni  *  recorded  examples  of  hearts 

loaded  M'ith  fat  that  no  muacular  tissue  could  be  seen.  Poital  * 
rted  the  concurrence  of  (alty  overgrowth  in  the  he^ivt  with  a  similar 
nditiou  in  the  voluntary  muscles.  Tlie  f-Late  was  fully  described  by 
»rvisart,  who  suspected  tliat  it  might  be  a  cause  of  sudden  death. 
orj4agui  thought  that  the  muscular  libres  of  the  heart  sufl'ered  in 
IB  condition  of  fatty  fifrowtii.  The  microscope,  long  after,  showed 
at  this  is  actually  the  ciwe.  It  was  inferred,  however,  from  tlie 
parent  substitution  of  the  fatty  for  the  muscular  tissue,  and  from 
%  evidence  of  cardiac  weakness.  Hearts  subject  to  tins  mixed 
Kge  were  described,  and  the  disease  ablv  discussed,  hv  Duncan 
Blti),  Cheyne  (1818),  Townaend  (I8J2).  aii'd    II.  W.  Smith  (1838;." 

Cal'SES. — Excess  of  adipose  tissue  on  the  lieari  ia  unually 
suciated  with  excess  of  udipose  tissue  elsewhere,  and  is>  due  lo  the 
nie  causes.  Quain  found  that  in  almost  every  case  of  fatty  growth 
lOut  the  lieart  there  wus  general  obesity.  The  convei-se  holds 
od  to  a  leSH  extent.  King  Chambers '  records  that  of  thirty-six 
Tpuleut  j»er8ons  a  considerable  excess  of  fat  at  the  base  of  the  heart 
fts  found  in  twelve.  On  the  other  luind,  in  165  bodies  not  remarkable 
r  fat,  there  wai»  excess  of  i'at  about  tlie  heart  of  four  only. 
Ilereditary  pi'edisposltiun  exercises  a  marked  inlluence  on  the 
curreuce  of  obesity,  and  no  duubt  also  on  the  occurrence  of 
tty  inliitnition  of  the  heart.  In  two-thiida  of  the  cases  of  general 
lesity  it  is  found  that  h^i-editary  or  utdlateral  obesity  exists.  8ex 
BO  influences  its  occurrence.  M  the  statistics  of  Quain  **  be 
imbiiied  with  the  canes  of  fatty  gritwth  contained  in  the  valuable 
hies  of  Hayden,'  we  have  thirty-hve  ca.ses  of  this  condition  of 
hich   twenty-live   were   men  anil   ten   women.      The  condition  is 

'  IIiyd«n,  Diwawa  of  Heiirt  uu<l  Aorta,  p.  f'9fl. 

»  Openi  Oronm  Aii«t.,  1717,  i>.  134.  '  Troitt,  Ac,  vol.  i.  p.  1»7. 

*  Da  Sed.  et  C'auii   Mori).  Ep.  iii.  Uba.  20  ;  xxvii.  2  ;  xxx.  16. 

*  M^.  de  I'Atad    ilui  Science*,  1784.  *  See  Fatty  Degcnyratluo— HUtury. 

*  On  Corpulrticf,  ISCO,  p.  ^f'l.  •  Lo<-.  .-it. 

'  OiwiLw^  uf  thv  iltfuit  ttUil  Aorta,  p.  64S,  et  tonj.  Th(*ae  t-iblcs  are  compiled  from 
M  T rail Mactin lis  uf  the  Putliological  Sociirtte*  of  London  aud  Dublin,  and  from  Dr. 


■Ydeo'i  ow  n  cane-bonkiL 
vol..    IV. 
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tberefure  more  than  twice  as  common  in  the  male  as  in  the  femak 
sex.  Age  also  exercises  a  distinct  influence.  At  birth,  as  Senic 
pointed  out,  the  heart  is  free  from  fat,  and  the  amount  increases  as 
years  go  on.  After  six  years  fat  is  always  present  between  the 
auricles  and  the  ventricles.  Fatty  infiltration  follows  the  same  law  and 
commonly  occurs  after  middle  life.^  The  combined  cases  of  Quain  and 
Hayden  illustrate  this  very  clearly.  Under  20  there  was  but  one  cm, 
between  20  and  30,  three  cases;  between  30  and  40,  none;  betweea 
40  and  50,  four;  between  50  and  60,  eleven;  between  60  and  70, 
nine;  and  over  70,  seven  cases.  Sedentary  habits  increase  & 
tendency  to  this  condition.  Food  is  an  effective  agent  if  flie 
disposition  to  grow  fat  exists.  Starchy,  saccharine,  and  fatty  foods 
are  the  chief  fat-forming  elements.  Their  effect  is  the  supply  to 
the  system  of  a  quantity  ot  carbon  in  excess  of  the  respiratoiy  needi^ 
and  this  carbon  is  stored  up  as  fat  But  if  the  oxygen  supplied  be 
in  considerable  deficiency,  nitrogenous  food  may  yield  fat  by  iti 
imperfect  oxidation.  Alcoholism  also  exercises  a  remarkable  inflaenot 
Malt  liquor  seems  to  be  more  effective  in  causing  fatty  growth  tbaa 
spirits,  but  any  form  of  alcoholism  conduces  to  it;  the  blood  ia 
chronic  alcoholism  has  been  found  to  contain  far  more  fat  than  m 
liealth.  Sudden  changes  in  the  conditions  of  the  system  seem  some- 
times to  determine  the  ovei^growtli  of  fat,  general  and  local  in 
acute  illness,  and  confinement  to  bed  owing  to  an  accident,  are  among 
the  causes  which  Chambers  mentions  as  having  set  the  obese 
tendency  in  operation  which  lias  continued  after  the  cause  ceased 
to  act. 

rATiiOLOGiCAL  ANATOMY. — The  fat  normally  present  on  the  heart 
exists  chiefly  in  the  auriculo-ventricnlar  and  inter-ventricular  sulci 
extending  thence  on  to  the  ventricles,  especially  on  to  the  surface  of 
the  right  ventricle.  "When  excessive  it  may  conceal  from  view  almost 
the  whole  of  the  muscular  tissue  of  the  heart.  It  may  remain 
confined  to  the  surface,  but  M'hen  considerable  it  usually  invades  the 
substance  of  the  heart,  ])assing  in  between  the  muscular  fibres.  On 
section  the  muscular  substance  appears  narrowed,  its  junction 
with  the  surface  fat  being  much  nearer  to  the  inner  surface  of 
the  wall  than  in  liealth.  Streaks  of  fat  may  extend  into  the 
muscular  tissue.  Sometimes  the  latter  is  reduced  to  a  thin  endo- 
cardial layer,  and  even,  as  Laennec  pointed  out,  the  papillary  muscles 
may  appear  to  arise  from  a  mass  of  fat.  Tlie  nmscxilar  fibres  are 
not  really  destroyed  so  comi)leteIy  as  they  a]>pear  to  l>e :  under  the 
microscope  they  may  still  be  seen  in  considerable  number  among 
the  fatty  tissue  by  which  they  are  separated  and  displaced,  and  often 
pressed  ii]>on.  Fatty  degeneration  of  the  fil)res  does,  however,  occur 
in  a  very  Jar«:e  majority  of  the  cases.  Of  the  twenty  cases  contained 
in  Hayden's  table,  in  two  only  were  the  muscular  fibres  stated  to  be 
healthy. 

'  The  cas-'  wIii<;U  is  liesciiU'ii  hy  Kfikt-ring  staiiils  almost  aluue. 
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fat  does  not,  however,  always  foiiu  sucli  extensive  and 
continuous  layt^rs.  A  follicular  variety  of  fatty  overgrowth  was 
described  ty  Laeunec,  and  has  since  been  generally  recognised.  In 
it  the  fatty  tissue  occurs  in  nuoute  ai^eas,  whicli  can  be  seen  as  &})ecks 
in  the  substance  of  the  heart,  especially  beneath  the  endocardium,  lu 
all  cou<lih'on3  of  fatty  j^Towth  the  fat  is  contained  in  oval  and  round 
cells,  havin*;  an  average  diameter  of  li^jth  inch,  and  very  similar 
to  those  which  contain  fat  elsewhere.  In  cases  of  fatty  uver^^rowth 
upon  the  heart  there  is  usually  also  an  excess  of  fat  outside  the 
pencanliuro. 

^pYMPTOMB. — A  considerable  increase  iu  the  amount  of  fat  ujion  the 
wirfftce  of  the  heart  may  be  unattended  by  n»orbid  signs.  Tliis  was 
remarked  by  Corvisart  and  Laennec,  and  their  obser\'ations  have 
fiincx?  been  abundantly  confirmed.  AVhere  the  fat  has  invaded  the 
6til)&tance  of  the  heart,  is  infiltrated  in  the  muscular  tissue,  the  efifect 
is  0  simple  weakening  of  the  heart,  identical  witli  that  pitsently 
to  be  described  as  the  result  of  the  fatty  degeneration,  which  is  so 
JVcquontly  cumliiued  with  the  fatty  growth.  The  impulse  and  sounds 
of  the  heart  are  Meakened.  Tlie  uppareut  weakening  is  greater  than 
that  which  actiially  exists,  because  the  subcutaneous  and  mediastinal 
fat  obscures  the  impulse  and  dulls  the  sound  From  the  same  cause 
Uie  slight  increase  in  the  size  of  the  heart  which  commonly  exists  is 
titfely  to  be  detected,  llie  actual  diminution  iu  the  strength  of  the 
heart  is  often  considerable.  Tlie  pulse  is  weak,  but  may  be  ]>erfectly 
regular  even  to  the  last.  Dyspnoea  is  frequent,  and  syncoi>e,  and 
even  rujjture  of  the  l»eart,  may  occur.  The  tendency  to  sudden 
death  is  very  marked.  Out  of  thirty-four  cases  in  which  the  character 
of  the  death  was  noted  it  was  sudden  in  twenty-four.  Of  these  a  third 
died  from  rupture  of  the  heart,  and  another  third  from  syncopa  In 
every  case  of  rupture,  and  in  most  of  those  in  wliich  .'syncope  occurred, 

K!  was  fatty  degeneration  of  the  remaining  muscular  fibres. 


VIAGNOSI& — The  diagnosis  of  fatty  overgrowth  in  this  condition 
»nds  on  the  recognition  of  the  association  of  cardiac  weakness  and 
general  obesity.  The  signs  and  symptoms  are  those  of  fatty  degene- 
mtion.  With  such  signs,  if  general  overgrowth  of  fat  is  present, 
ire  ore  justified  in  suspecting  the  existence  of  fatty  overgrowth  and 
tiou  of  the  heart. 


tmnxi 


Treatment. — Tlie  treatment  is  essentially  that  for  the  general 
obesity  of  which  the  local  overgrowth  is  but  a  part.  The  main  object 
Is  to  lessen  the  supply  of  the  fat-forming  hydrocarbons,  and  to 
locrease  their  consumption  iu  the  system.  The  amount  of  food 
Eaken,  if  excessive,  should  be  restricted ;  and  fat,  starch,  and  sugar 
ibonld  be.  as  far  as  possible,  excluded  from  the  diet.  As  much 
ixercise  should  Ik?  taken  as  is  practicable  without  putting  undue 
Itrain  npon    the    weakened  heart.      It   is   doubtful    whether  drugs 

3  D  2 
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possess  auy  power  of  lessening  the  local  acciimulatiou  of  fat  Alkalias 
are  believed  by  Chambers  to  diminish  general  obesity :  whatevir 
beneficial  influence  -they  exercise  on  general  obesity  they  will  alio 
exert  on  the  local  state. 

In  other  respects  the  treatment  of  fatty  overgrowth  is  the  sameii 
that  of  fatty  degeneration  of  the  heart  presently  to  be  described. 

Fatty  Degeneration. 

Synonyms. — RamoUissemeut  (Corvisart,  Laennec),  Softening  of  the 
Heart;  Carditis  (Bouillaud)  ;  Greasy  Degeneration  (Hope);  Ftttj 
Metamorphosis  (Rokitansky) ;  Atropine  Graisseuse  (Parrot);  Steaton 
Parenchymuteuse  (Biachez). 

Definitiox. — A  chanjjje  in  the  muscular  fibres  of  the  heart,  b» 
which  the  transverse  strife  are  at  first  obscured,  and  afterwards  dis- 
appear, being  replaced  by  granules  and  globules  of  fat.  This  granaUr 
and  fatty  degeneration  of  the  heart,  as  far  as  we  at  present  uaderstanl 
it,  has  nothing  in  its  nature  of  specific  character,  but  u  simply  tlu 
expression  of  defective  nutrition  of  the  pmper  substance  of  the  bbft 
Hence,  as  might  be  expected,  the  conditions  with  which  it  is  associate'l, 
and  to  which,  directly  or  indirectly,  it  is  due,  ace  widely  different  i« 
their  nature  and  mode  of  action.  So  diverse  are  they  that  it  is 
evident  that  the  condition  of  the  heart  is  rather  a  common  coQ^e- 
quence,  tlian  a  special  disease.  It  has,  however,  its  own  synijlonu 
and  its  own  condeciULMices,  and  so  needs  special  description. 

IIlSTOKV. — Fatty  degeneration  was  a  late  discovery  in  cardiac  pith>- 
logy.  Morbid  apfjearancos,  sucii  as  are  now  ktioA-n  to  result  fioiu  fatty 
degeneration,  were  mentioned  by  Robert  Flud.l^  in  the  he^'inniug  of 
tiie  seventeenth  century,  and  by  Lancisi  a  liundied  yours  l.it^r,  bui 
receiveil  little  attention.  Over^nnvth  of  tlie  surfacf  lat,  and  its  lu- 
vasion  of  tlie  muscular  tissue,  were  indeed  <leseribed  by  .Mor^uijui 
and  many  other  writers,  as  has  been  already  stated,  ami  there  ctu 
be  little  doubt  tliat,  in  some  of  tlie  instances  retM.irdeil,  true  f.iity 
degeneration  of  the  remaining  fibres  was  present.  iSuch  a  elianire  in 
voluntary  muscles  was  discovered  by  llaller  and  Vic(i  d'Aivr:  aiii 
some  French  pathologists  at  the  beginniu^^  of  tlie  present  century 
suspected  tliat  a  similar  process  might  be  the  cause  of  some  nn»rbiii 
appearances  in  hearts  which  tlid  not  present  the  ordinary  cliaraotfra 
of  fatty  growth.  Corvisart,-  wlio  was  perfectly  familiar  witli  the 
latter,  had  heard  of  this  opinion,  ami  considered  the  explanatiou 
plausible,  although  he  ha-l  not  himself  seen  the  change  referred  t* 
in  ISIG,  Andrew  Duncan^  described  a  heart  wldch  was  probably  au 

'  Seiiuc  ciiiKtcs  fnim  KIuMil  uii  acToinit  uf  a  livHtl  so  soft  iiti<l  brittle  (liat  the  tiujT-r* 
eoul.i  he  jilacf.l  in  its  Mubstiiu-io.  It  is  said  that  the  iimii  fmia  whom  it  whs  \a.k<:n  hii 
pliiyeU  ut  caitl-i  two  liHys  bKr.jr.-  \\U  <UaX.\\.     {Seiiiic,  Traiui,  &^-.,  vul.  ii.  pp.  352,  'ii'J.\ 

*  l)ise,is,'s  of  thf  H.jiirt,  lli'bli!^' Tniiishilioii,  p.  IGS. 

■  Ktiiiilmrgli  .\I.-  lioal  an  1  Siu-i.-iil  Journal,  ISIG. 
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example  of  the  mixed  change,  fatty  growth  and  degeneration,  and  a 
similar  case  was  i*ecorded  by  Cheyne  *  in  1818.  The  naked  eye 
characters  of  the  simple  degeneration  were  tirst  accurately  distin- 
guished by  Laennec^  in  1819,  who  described  the  change  in  a  limited 
area  in  very  exact  terms,  recognised  ita  identity  with  the  degeneration 
described  by  Haller  and  Victj  d'Azyr,  and  gave  to  it  the  detinite  name 
of  "fatty  degeneration  of  the  heart" ^  Bertin,*  quoting  Laennec's 
description,  believed  he  had  noticed  the  change  ui  question,  but 
admitted  that  he  had  confounded  it  with  chronic  softening,  "  of  which," 
he  said,  **  it  is  perhaps  only  a  variety."  OJeneral  softening  or  the 
heart  was  described  by  JJertin  as  the  effect  of  carditis.**  It  was 
thus  described  also  by  Bouillaud.®  The  combination  of  fatty  over- 
growth with  softening  and  degeneration  of  the  remaining  fibres  was 
especially  noted  by  Adams'  in  1827,  Eliiotson^in  1830,  Townsend^ 
in  1832,  and  Latham  in  1839.  Simple  fatty  degeneration  was 
described  and  distinguished  from  fatty  growth  by  Hope  "*  in  18;i9,  and 
by  Williams  ^^  in  1843,  who  compared  it  tf»  the  formation  of  adipocere. 
Fresh  interest  was  given  to  the  subject  in  1844  by  the  publication 
of  Rokitansky*8  obsei'vatiou  of  the  microscopical  characters  of  the 
degenerated  fibres.^*  In  1845  Peacock"  published  similar  observations, 
made  apparently  in  1843,  independently  of  Kokiiank.sy's  discovery. 
In  1847  a  very  clear  description  of  the  process  in  its  wider  associa- 
tions was  given  by  Paget,^*  and  of  its  chemical  pathology  by  Virchow.^* 
In  1849  a  series  of  cases  illustrating  the  facts  previously  ascertained, 
were  published  by  Ormerod  ^*  and  by  Kennedy,"  and  in  185l» 
Quain\®  contributed  tlie  very  full  account  of  the  whole  subject  of 
fatty  diseases  of  tlie  heart,  which  has  been  already  mentioned. 

Varieties. — According  to  the  appearance  of  tlie  fibres,  whether 
they  contain  granules  or  globules  of  fat,  the  two  stages  have  been 
distinguished  of  yrannlar  and  fatty  degeneration,  and  it  has 
been  held  that  these  two  varieties  are  sometimes  distinct  forms  of 
degeneration.  There  are,  however,  reasons  for  regarding  them  as  stages 
of  the  same  process,  and  both  forms  will  be  considered  here.    Forcon- 

'  DuWin  Hosp.  Uep..  vol.  ii.  1818.  p.  21fl. 

■  On  Diseases  ol  the  CJiest,  Forbes*  TranHlation,  1821,  p.  22P. 

*  It  IB  difficult  to  Itelievc  ilmt  liSeniiec  di<i  not  rt-roguibe  the  iilentity  of   "softening 
and  fatty  Uef(enemtioii.  tor  he  UescriWd  tht^  two  lomlitions  in  identical  terms. 

*  Traite  des  Maladies  du  Ca-ur,  1824,  p.  431. 

•  Bertin  noted  (p.  40u)  as  syniptuuis  of  *' softening  '  many  whicli  are  now  asdihed  to 
fatty  degeneration,  such  hh  weakened  or  inappreciable  impulse,  dulneas  of  sound,  and 
extreme  frequency  or  slowness  of  the  pulse. 

•  Traits  Clinique  des  Malatlies  da  (.'oeur,  Ed.  Quinziime,  tome  i.  p.  616. 

'  Dublin  Hosp.  Kep.  vol.  vi.  3i>8.  "  Luuileiau  Ijectures,  p.  82. 

»  Dublin  Jouinal  of  Medicine,  1832,  p.  1*15.  »«  Diseases  of  the  Heart,  p.  348. 

"  Priuoipleaof  Medicine,  1843,  p.  3u4 

"  flaiidbnch  der  Path.  Anst.  }5d.  ii.  1844,  p.  463. 

*•  Monthly  Journal  of  Medical  Sciences,  Jan.  1845.  p,  20. 

"  London  Med.  Gazette,  1847  Oect.  vi.). 

"  Virchow'a  Archiv,  KtL  i.  y.  152.  "  Undon  Med;  Oaj^tte.  lR4ff. 

"  Dublin  Med.  Press,  vol.  xxi.  ••  Meil.-Chir.  Trans,  vol.  xxxiii. 
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veuience'  sake  the  single  term  "  molecular  deji^enemtion  "  may  be  uaeJ 
to  denote  them.  "  Primary  *'  and  "  secondary  "  degeneratioaa  were  ^ 
tingiiished  by  Quain,  the  former  DGcumng  ivitliout,  tlie  litter 
dependent  au,  preceding  iiiflammation.  Tontick^  would  dividt!  tb« 
degeneration  into  two  forma,  according  as  the  muscular  tissue  of  tlio 
heart  ^vas  or  was  not  in  a  preceding  abnormal  condition,  and  woalit 
further  divide  the  cases  in  which  the  muscular  tissue  presents  nt* 
other  change  than  the  defeneration,  into  "  toxemic/*  •'  senile,"  and 
**  anaemic  "  varieties^  according  to  their  supposed  causes. 

Etiology.— (a)  PREntsrosrifG  Causes. — Hcretiiim^y  /n/i/nwr.- 
A  few  facts  are  on  recoitl  which  suggest  that  fatty  dogeneration  cif 
the  heart  may  own  an  inherited  caufie,  and  thus  be  transmiltecl,  The- 
cause  may  be  a  tendency  to  early  decay  of  the  muscular  tibr^ 
due  to  their  defective  vitality,  or  it  may  be  a  predispositioii  ^> 
one  or  otlier  of  the  exciting  causes  of  fatty  dej^eneration,  to  br 
immediately  described,  especially  to  fatty  ovei^growth  or  arlcri*! 
disease, 

Sm  has  a  marked  influence.  This  is  eistablished  by  all  th»» 
statistics  M^hich  have  beeu  collected.  The  disease  is  at  least  twice  a* 
frequent  in  men  as  In  womeiL  Quain  found  the  proportion  4  to  1, 
Ormerod  about  3  to  1,  llaydeu  more  than  2  to  L  Ponlick 
states  lliat  the  fatty  degeneration  which  results  from  general  ansfnia 
is  an  exceptioa  to  the  rule,  and  is  nioi-e  common  in  womoa  thaa 
in  men. 

Afit\ — Fatty  degeneration  of  tlie  lieart  may  occur  at  any  age.  It  to 
been  found  in  the  foetus,  aud  has  been  met  with  at  every  period  of  life 
from  infancy  to  old  age.  But  it  is  much  more  commoii  in  the 
second  than  in  the  first  half  of  life.  It  is  itself  a  degeneration,  and 
it  owns,  as  its  frequent  exciting  causes,  other  degenerations,  and  is  thus 
most  frequent  during  the  degenerative  period.  About  three-quarten 
of  the  cases  occur  after  forty  years  of  age. 

Habits  of  Life  have  probably  less  influence  in  causing  fatty  degene- 
ration, than  on  the  occurrence  of  fatty  growth.  The  condition  is  more 
common  among  the  lower  classes  than  among  the  upper — the  reverae 
of  the  proportion  that  obtains  in  cases  of  fatty  growth.  Sedentaij 
habits  predispose  to  imperfect  nutrition  of  the  muscular  fibres,  and 
some  occupations  act  also  by  rendering  the  individuals  liable  to  the 
exciting  causes. 

Depressing  Emotions  are  believed  by  Quain  to  predispose,  in  some 
cases,  to  fatty  degeneration.  Moral  emotion  or  long-continued 
physical  pain  is  said  to  have  such  an  influence. 

Nutritive  Influences, — The  tendency  to  the  formation  of  fat,  which 
has  so  marked  an  influence  on  fatty  growth,  has  apparently  much  lee» 
effect  in  causing  fatty  degeneration.  Quain  found  that  the  disease 
occurred  with  almost  equal  frequency  in  fat  and  in  thin  persons* 

»  Berlin  Kliuiache  ^V..  li, -i^chrif*,  1873,  Noe.  1  and  2. 
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i'  (b)  Exciting  Causes. — The  exciting  causes  of  fatty  dogeuemtiou  of 
"the  heart  comprehend  all  those  conditions  which  can  interfere  directly 
^rith  the  nutrition  of  its  libres.  They  tire  very  diverse  in  character, 
jjbut  fall  naturally  into  the  two  gi'oupa — general  and  local.  They  may 
I  act  in  conjunction  with,  or  apart  from,  the  prediaposing  causes. 
j  I.  Gf  rural  Conditions  caiLsin;;  molecular  degeneration  of  the  heart  are 
numerous,  and  various  iu  their  diameter.     The  tendency  to  degene- 

I ration  may  (1)  be  primary,  or  (2)  it  may  he  secondary  to  other  morbid 
states,  of  which  the  most  iniiKntant  are  certain  causes  of  geneml 
uupairment  of  nutritiou,  certain  states  of  poisoned  blood,  and 
certain  poisons  introduced  from  ^vit!lOut. 

(I).  Fatty  degeneration  of  tim  heart  nmy  own  aa  its  only  cause  the 
tendency  to  general  de«^eneratiou  which  is  iialural  to  old  a«^e  and 
which  may  occur  at  a  miK-h  earlier  date.  This  constitutional 
tendency  is  undoubtedly  one  of  its  eliief  causes.  The  degeneration  is 
rarely  confined  to  the  heart ;  it  is  in  most  cases  more  widely  spread 
and  is  seen  iu  the  iuelasLic  skin,  the  rigid  vessels,  the  white  hair,  the 
arcus  senilis.  But  the  tendency  of  such  degeneration  to  unequal 
distribution  Ls  well  known  and  may  be  manifested  by  disproportionate 
degeneration  of  the  heart,  especially  when  the  conditions  of  life 
are  such  as  to  put  un  imiluestniiu  upon  the  organ.  This  degenerative 
tendency  may  or  may  not  be  associated  with  overgrowth  of  fatty  tissue, 
aod  thus  two  types  of  degeneration  are  met  with,  the  pathological  ten- 
dencies of  which  Paget  long  ago  pointed  out. 

(2).  Fatt)'  degeneration  may  be  the  result  of  some  general  condition 
of  imperfect  nutrition. 

Aturmia  both  quantitative  and  qualitative  may  cause   it.     The 
influence  of   repeated   losses  of  blood  in  causing   this  degeneration 
has  long  been  observed  a.s  a  clinical  fact,*  and  it  has  been  recently 
studied  experimentally  by  I*erl.^     It  can  be  readily  produced  in  doga 
repeated  bleedings,   but  muuh  more  readily  by  occasional  large 
iiigs  than  by  more  frequent  smaller  bleedings.     It  was  especially 
ked  when  the  loss  of  blood  amounted  to  three  per  cent,  of  the 
gbt  of  the  body.     The  papillary  muscles  of  botli  ventricles  are 
id  to  suffer  first,  then  the  ^^alls  of  the  left  ventricle,  and  lastly  the 
^alls  of  the  right  ventricle.     :Stoke3  pointed  out  that  depressing  treat- 
ftnent    may  act   in  a  similar   manner.      In  idiopathic  anaMnia  fatty 
■tiGgeneration  of  the  heart  also  occurs.     Biermer*  has  remarked  that 
tatty  degeneration  of  the  blood-vessels  often  coexists.     In  pregnancy, 
intense  ana'mia  sometimes  occurs,  and  in  such  cases  fatty  degenera- 
tion of  the  heart  has  been  found.^ 

WcmtiTUf  Ditk'd^es  were  noticed  Hrst  by  Ormerod,  to  have  as  one  of 
^^ir  consequences  fatty  degeneration  of  the  heart.  Those  in  which  it  is 
IKst  frequently  met  with  arc  phthisis,  cancer,  and  chronic  suppura- 

^  Onn.  nx],   loc  cit.  r».  832. 

■  Viirhow'H  Arcbiv,  fix.  I.    Similar  fX|ierimenU  liiiijHlsot>evi)  innilo  l>y  Ttohtnlncwsk}'. 
Botkin'a  Archir,  Rd.  it.     186G— 7. 
'      •  lU'iirht  uber  der  42cn  Veraamnilmig  dcut  N«torforscli»r  n.  A<;r»l«,    Drrtden,  1858, 
.       *  Uuxwcruw,  An-hiy  fiir  Oynn-kolugi*',  1871,  ii.  -\  p.  '218. 
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tion.  In  each  conditiaa  the  amount  of  ^^tinmlion  iiiajr  be  c<3]tsi- 
derabk.  In  camber  it  has  aeetned  to  the  writer  to  he  »ometiras» 
associated  in  degree  with  tlie  de^ee  of  the  fatty  degenvrivtion  in  ibe 
new  gTowtlL     In  Addi3f>n'9  disease  it  has  also  Wen  met  with.* 

Toxoi^nic  fnjinetic'^Ji  constitute  another  group  of  causes.  Fit^ 
degenei-ation  maj'  result  from  many  acute  and  some  chronic  blood 
ohaitf^es.  These  include  (he  various  acute  febrile  conditions,  specific 
and  non-specific,  and  certain  Glir€iue  di&eases  which  alter  the  coturttti- 
tioa  ot"  the  V»lofxl* 

In  acute  febrile  diseases,  molecular  degeneration  of  the  heart  hai 
been  noticed  by  a  large  number  of  obaervera  Its  naked-eye  clmn^ 
tcTB  were  d'stinguished  by  Laennec,  and  its  condittom  of  oxi^n  aoi 
consequences  were  carefully  studied  by  Louis  and  Stokes.  Laennec 
pointed  nut  that  it  occurred  especially  in  those  ca^es  in  which  mArkt 
of  '*  putridity  "  were  present.  By  most  writers  tlii?  chantfe  has  Nwi 
regarded  as  inflammatory^  as  due  to  "  myo-car^lilis."  It  is  certjuji 
that  actual  inflammation,  as  by  extension  from  the  pericar- 
diuni,  causes  a  similar  degeneration.  Rut  in  most  of  these  cases,  ss 
1-ouis  and  Stokes  pointed  out,  other  evidence  of  inttammatio!!  a 
wanting;  there  is  no  purulent  infiltration,  no  effusion  of  l3'mph  on  tb« 
pericardium  ;  and  Stokes  pointed  out  that  local  inflammations  are  r«* 
in  the  conditions  in  which  this  change  occun*. 

Moreover,  identical  changes  may  occur  from  other  intluencw  with 
equal  rapidity,  in  which  there  is  no  suspicion  of  intlammalion,  bnt 
proof  of  a  pTofound  alteration  in  the  state  of  the  bloo<l — aa  for  ex- 
ample in  phosphonis  poisoning.  Simple  elevation  of  the  tempen- 
ture  of  th^  body  ha^  been  sliown  capable  of  producing  a  Bimilsr 
degeneration.* 

Many  acute  diseases  are  attended  with  this  molecular  degenerati<m. 
In  acute  rheumatism  the  condition  is  usually  associated  with  un- 
doubted infiammation  outside  or  inside  the  heart,  and  is  confined  to 
the  adjacent  fibres,  and  other  evidence  of  inflammation  is  to  be  found 
where  the  change  is  most  intense.  But  in  other  cases  in  which  Um 
blood-change  is  profound,  a  simple  degeneration  may  extend  through 
the  whole  thickness  of  the  wall  and  be  apparently  related  to  the 
pyrexia  or  to  the  degree  of  the  blood-change,  as  in  other  febrile 
diseases,  rather  than  to  the  special  form  of  the  toxsemia. 

The  other  diseases  in  which  the  change  occurs  are  the  various 
febrile  affections,  and  especially  those  in  which  any  pyogenic  influence 
is  at  work.  It  is  common,  for  instance,  in  erysipelas,  puerpend 
fever,  and  small-pox.  In  the  last  it  has  been  found  to  he  veiy 
frequent*    It  occurs  also  in  yellow-fever,*  and  malarial  fevers*    In 

*  E.  Waitner,  Die  fette  Metamorphose  des  Herzfleisches.     Lcipsig,  1866. 

*  Iwaschkewitsch,  Journal  fiir  Militararate,  1870,  and  Virchow's  Jahresb,  1870,  i.  17*. 
"Wickham  Legg,  Path.  Trana.  vol.  xxiv.  1873,  p.  226. 

*  P.  Sick  quoted  in  Caustatt's  Jahresbericht,  1866,  ii.  39.     Deanos  and  Hndiari. 
Scnac  noted  the  frequency  of  syncopal  death  in  this  disease.     Traite,  Ac.  1749,  it  551. 

*  Bat.  Smith,  quoted  in  London  Med.  Record,  1874,  p.  517. 
»  Ponfick,  loc.  cit  ;  Vallin,  I/Union  M^d.  1874,  No.  28. 
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typhus  and  typhoid  fevers,^  it  is  also  common,  although  other  forms. 
of  degeneration  are  also  found  in  the  heart  as  well  as  in  the  voluntary 
muscles  in  these  diseases.  In  typhus  Stokes  found  that  it  marked 
some  epidemics  much  more  than  others,  and  that  it  generally  com- 
menced about  the  sixth  day.  J n  typhoid,  Wagner  2  found  extensive 
fatty  degeneration  in  nine  cases  out  of  fifty-nine.  In  diphtheria 
the  change  is  also  common.  G.  Homolle  found  it  in  six  out  of 
fourteen  cases  which  he  examined,  and  Parrot  found  it  in  almost  as 
large  a  proportion.' 

In  measles  also  Parrot  found  it  present  in  ahout  one-fourth  of  fifty- 
four  fatal  cases.  In  one  case  it  was  extreme.  Extreme  degenera- 
tion of  the  heart  has  also  been  met  with  in  acute  atrophy  of  the  liver. 

Chronic  alterations  in  the  blood  may  cause  fatty  degeneration  of 
the  heart.  It  occurs  in  gout,  as  Charcot  has  pointed  out.*  At  first 
it  18  alight,  but  as  the  disease  pi-ogresses  it  may  l)ecome  very  consider- 
able and  become  a  cause  of  sudden  death.  In  the  altered  state  of 
blood,  which  results  from  chronic  renal  diseases,  it  also  occurs.  It 
baa  also  been  found  in  purpura,  scurvy,  and  the  hjemorrliagic  diathesis  f 
in  the  latter  perhaps  as  a  result  of  tlie  loss  of  blood.  It  has  also  been 
seen  in  trichinosis. 

Certain  poisons  possess  a  remarkable  power  of  inducing  fatty 
degeneration  of  the  heart  in  common  with  that  of  other  parts. 
Foremost  among  these  must  be  placed  phosphorus,  which  has  a 
very  rapid  action  on  the  heart,  liver,  kidneys,  and  other  organs, 
causing  marked  fatty  degeneration  in  a  few  days.  In  a  case  recorded 
by  Habershon,  on  the  fifth  day  after  a  dose  of  five  grains  of 
phosphorus  all  the  organs  were  the  seat  of  fatty  degeneration.  The 
heart  becomes  yellowish  or  reddish-grey,  soft,  and  friable,  the  fibres 
being  filled  with  fat  drops.  Accoixling  to  Schniube  ^  the  affection 
of  the  heart  is  almost  invariable  in  phosphorus  poisoning.  Arsenious 
acid,  lead,  and  antimony^  are  said  to  cause  a  similar  molecular  degenera- 
tion. In  poisoning  by  sulphuric  and  other  acids  it  has  also  been 
found;  and  it  occurs  in  greater  degree  the  more  readily  the  acid  can 
get  into  the  blood.® 

Alcohol  is,  if  not  the  most  powerful,  at  any  rate  the  most  frequent 
toxic  cause  of  fatty  degeneration.  In  chronic  alcoholism  the  blood 
is  loaded  with  fat.  The  habitual  use  of  ether  and  chloroform  is  said 
to  have  a  similar  effect. 

IL  Local  Causes. — All  local  causes  of  atrophy  of  the  heart  (q.v.) 

'  Stokea.  Diseases  of  the  Heart,  p.  366 ;  ilurehison,  On  Fever,  pp.  256,  631. 

*  Loc.  cit 

•  ■  Diet.  Encyclop^dique  dea  Sciences  M6d.,  vol.  xviii,  1376,  art  Cceur.  It  has  also  been 
obterred  in  diphtheria  by  Bengelsdorf  (Berl.  Ktin.  Worhenschrift,  1871),  and  Bouchut 
(Oaz.  des  H6p.  1872,  p.  117). 

*  Maladies  des  Vieillards  et  Maladies  Chroniquos.     Paris,  1868. 

»  Wagner,  loc.  cit.  «  Schmidt's  JahrK  1867,  209. 

'  SalKowakyr  Virchow'a  Archiv,  xxxiv.  1  and  2. 

*  Mank  and  Leyden,  Berlin  Klin.  Wochcnschrirt,  1865.  Xos.  49  and  50. 
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may  also  cause  the  fatty  degeneration  of  its  fibi-es.     Tliia  ia,  ii 
partly  the  mechanism  by  which  the  atrophy  is  producetl. 

External  pressure   may   have   this  effect.      Compression  by  floiil 
rarely  causes  molecular  degeneration,  but  pressure  by  the  contnictiot 
of  lymph,  lizuited  in  area,  or  by  the  pressure  of  calcified  plates,  inaj 
proiluce  it.     Tt  is  possible  that  the  effect  is  in  many  cases  pnviuceij 
not  l*y  the  direct  pressure  on  the  muscular  fibres,  but,  as    Wj 
suggests,  by  the  compression  of  the  arteries  and  consequent  defectii 
supply  of  hli)od,  a  powerful  cause  of  fatty  defeneration. 

Interstitial  pressure  on  the  muscular  fibres  may  certainly,  howevi 
bean  immediate  cause  of  this  fatty  degeneration.  It  is  seen  in  fibi 
and  fatty  overgrowth.  It  is  well  seen  in  the  effects  of  syphilitic 
other  growths  in  the  heait.  In  each  condition  the  fibres  are 
pressed  directly  by  the  new  tissue  which  ia  developed  between  them,  li 
fatty  overgrowth  they  may  be  little  changed,  but  they  freciuently  suffe 
presenting  naiTowing  and  indistinctness  of  striation,  sometimes  simpl< 
atrophy,  sometimes  very  distinct  fatty  degeneration.  This  latter  occi 
especially  when  any  predisposing  cause  of  fatty  degenenition  coin- 
cides  in  operation,  such  as  congestion  of  the  heart  in  fibroid  over^ 
growtii,  sedentaiy  habits,  degenerative  tendencies,  or  alcoholism 
fatty  overgrowths. 

Local  Anosmia  from  vascular  obstruction  is  a  frequent  cause 
extreme  fatty  degeneration.  Tbe  obstruction  is  usually  gradual, 
due  to  atheromatous  changes  in  the  walls  of  the  coronary  arterieij 
calcitication,  &c.  ;  sometimes  it  is  sudden  from  thrombosis,  or 
frequently  embolisur.  Tiie  left  coronary  artery  is  said  to  Ijc  afTecteli 
more  frequently  than  the  right.  Tlie  degeneration  ia  limiteii  to  thil 
part  of  the  heart  t-o  whicli  the  diseased  vessel  is  distributed.  Thift 
connection  was  noticed  by  (Juain,  and  his  observations  have  since; 
been  abunJauUy  coafinned.  He  found  diseaseil  coronary  vf 
present  in  thirteen  out  of  thirty-three  cases,  and  pointed  out  that 
effect  depends  on  the  absence  of  anastomoses  with  other  vessels,  by 
which  a  collateral  circulation  could  be  established,  the  '*  lenuiiwl 
character  "  of  the  arteries,  as  it  would  now  be  termed,  first  deraoD- 
strated  by  Swan.* 

Congestion  of  the  walls  of  the  heart  is,  as  Jenner*  pointed 
out,  a  cause  of  fatty  degeneration  of  the  muscular  fibres.  Thf 
degeneration  is  rarely  simple,  more  or  less  fibroid  growth  is 
usually  conjoined.  Hie  chief  cause  of  such  congestion  is  dilatation 
of  the  right  side  of  the  heart  and  obstruction,  consequent  on  the 
distension  of  the  auricle  to  the  escape  of  the  blood  from  the  coronary  i 
sinus.  Hence  fatty  degeneration  of  the  heart  is  fret^uent  in  emphy- 
sema, long. continued  pleural  effusion,  and  diseases  of  tlie  left  side  of, 
the  heart,  which  overload  the  right  chambers. 

Injiavimation   of  the   substance  of  the  heart,   "  capditis,"  is  aW 
attended  with  molecular  degeneration  of  tlie  fibres.      The  effect  i» 


>  Med.  Gazette,  xUi.  761. 


>  Mud.Chir.  Tr»ns.  rol.  xUIL 
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clearly  seen  in  cases  of  pericarditis  in  whicli  the  inflammation  invades 
the  subjacent  layer  of  muscular  tissue.  The  depth  to  which  the 
change  extends  varies  according  to  the  degree  and  duration  of  the 
inflammation.  Sometimes  only  a  sixteenth,  sometimes  a  quarter,  or 
iQore,  of  the  whole  thickness  of  the  heart  is  thus  damaged.  Wagner 
found  fatty  degeneration  of  muscular  fibres  present  in  seventeen 
out  of  thirty-five  cases  of  severe  pericarditis  which  he  examined. 
In  other  forms  of  carditis  the  muscular  fibres  suffer  in  the  same 
■way.  In  the  rare  cases  of  suppurative  carditis  the  degeneration 
proceeds  to  the  complete  destruction  of  the  fibres.  It  has  been  already^ 
stated  that  inflammation  has  been  regarded  as  the  mechanism  by 
which  the  heart  suffers  in  the  acute  febrile  diseases,  and  that  these 
cases  cannot  justly  be  regarded  as  inflammatory. 

Defective  vitality  of  the  muscular  fibres  of  the  heart  has  already 
been  described  as  part  of  a  general  proneness  to  degeneration ;  it  may 
also  occur  as  a  local  condition.  This  influence  is  seen  in  the  prone- 
ness of  the  fibres  of  certain  individuab  to  undergo  such  degeneration, 
apart  from  any  other  exciting  cause.  It  is  seen  also  in  the 
tendency  of  hypertrophied  hearts  to  undei^o  this  change.  Other 
hypertrophied  muscles  have  been  said,  after  a  certain  period  of  use, 
to  fail  and  undergo  degeneration.^  Fatty  degeneration  occurs  with 
undue  readiness  in  the  newly-formed  fibres,  and  in  the  majority  of 
cases  hypertrophied  hearts  preseut  degeneration  of  some  of  the  fibres. 
This  is  the  case  especially  in  conditions  of  valvular  disease  which 
entail  venous  congestion  of  the  walls  of  the  heaH,  but  it  is  also  found 
in  other  conditions  of  hypertrophy.  In  that  which  occurs  in  Bright's 
disease,  for  instance,  E.  Wagner  found  fatty  degeneration  in  one-third 
of  the  cases  (twelve  out  of  thirty-five). 

Pathological  Anatomy. — In  considering  the  pathological  anatomy 
of  fatty  degeneration  it  will  be  convenient  to  reverse  the  usual  order 
and  to  describe  first  the  microscopical  changes  in  the  fibres,  and  after- 
wards the  alterations  in  the  naked-eye  characters  which  result  from 
the  minute  changes. 

The  first  indication  of  the  degeneration  is  the  appearance  of  minute- 
black  granules  within  the  substance  of  the  fibres.  At  first  they 
may  co-exist  with  the  normal  transverse  stria tion  and  seem  to  lie^ 
in  rows  between  the  primitive  fibrillce.  As  they  increase  they  appear 
to  replace  the  transverse  stria;,  which  diminish  in  distinctness  and: 
finally  cease  to  be  recognisable.  Often  from  the  first  no  regularity 
can  be  observed  in  the  disposition  of  the  granules ;  they  are  scattered 
uniformly  through  the  primitive  bundle. 

As  the  degeneration  progresses  the  granules  increase  in  size,  and 
become  translucent  in  the  centre,  being,  in  fact,  globules  of  fat. 
These  become  larger,  but  rarely,  as  Quain  observed,  exceed  the 
size  of  a    blood-corpuscle.      A  linear    arrangement    of  these   fat 

>  The  hypertropliied  biceps  of  the  file-cutter  is  siiid  by  Clifrord  Allbutt,  on  thc> 
authority  of  Busk,  to  waste  after  a  certatti  time. 
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globules  is  frequently  to  be  observe*! :  some  nx^  saitlened  tbroagh' 
out  the  substance  of  the  fibre,  wbile  others  jin*  armtisod  iu  row* 
Ultinifitely  they  may  occupy  tlie  whole  ^tm\  i>f  tlje  fibtf  :  iotae- 
tiiiR's  tliey  are  i^ggre^ateil  x\\  one  pjirt  t^fit,  ami  the  reinaiitiii;;  .spAci 
^  is  clear,  tree  frotu  granule;'  or  alria-S  The  ^lubules  couhtai^tly  ajuKar 
to  aucimiylate  mitaitle  the  primitive  bundles;  whether  l>y  tw 
coalescence  of  grauulbfs  formed  there,  or  by  intf^mtion  from  wiiliw 
the  libre&,  is  not  clesir.  The  appearance  ia  too  constant  to  beftcconnted 
for  by  the  accidental  escape  of  globules  when  the  section  is  \*9^^ 
made.  Tho  muscular  tibns  ait;  nltinnitely  left  clear  ;  empty  fibri 
sheaths  appear  to  remniu  in  their  place.  Tiie  existence  of  a  *arw 
lemma  to  the  nuisGular  fibres  of  the  heart  ha?i  been  denied  :  if  al'^iexit. 
the  appearance  of  the  empty  sarcolenmia  is  s^iimdatM  hy  the  nucbanged 
fibrous  tissue  between  aod  separating  the  primitive  bundles. 

Tho  affection  of  diflerent  fibres  is  iTirely  uniform,  yonje  miiy  cnn- 
tftin  many  fattj'  globule^i,  and  ittbera  only  minute  t^rannli?*,  while 
others  are  still  healthy.  Similar  degrees  of  at!ectn>n  may  lie  ob- 
flerved  in  the  course  of  tlie  same  fibre :  one  part  may  be  heaJti)y, 
in  iiuothcr  part  the  granular  stage  ituiy  be  present^  and  in  'anoiiicT 
there  are  ouXy  globules  of  \\\L 

The  globules  and  larger  nioleeales  of  fat  aro  soluble  lu  cth«r 
and  resist  acetic  acid.  It  is  necei?isary  to  ruptni-e  the  fibre  in 
order  to  apply  this  test  There  13  sonie  doubt  whether  the  fiiicr 
molecules  at  the  earliest  staj^e  of  the  degeneration  are  all  soltiMe  ia 
ether.  It  has  been  attirnied  by  some  writers,  but  lalely  denn»d  by 
Eindileiaeh,'  who  inaiutaiiis  that  at  the  commencement  of  a  true  fattr 
degeneration  che  ^TTanulea  are  in&oluble  in  ether.  The  point  will  be 
alluded  to  in  its  bearing  on  the  pathology  of  the  process.  To  tlifi 
last  the  molecules  and  ^dobules  of  fat  maintain  their  appeamnee. 
They  ufiVer  blend  into  uniform  masses  sueh  as  occupy  the  c**Ils  m 
fatty  overgrowth. 

The  eflect  of  this  molecular  degeneration  is  to  modify  considerably 
the  naked-eye  characters  of  the  affected  part.  It  b  changed  ia 
colour.  The  granules  and  globules  reflect  light  strongly,  and  render 
the  tint  paler.  It  becomes  grey,  ashy-grey  or  greyish-yellow.  Laennfo 
aptly  compared  the  colour  often  seen  to  that  of  a  faded  leaf.  In  the 
degeneration  which  occurs  in  acute  diseases,  the  substance  of  the 
heart  may  be  dark  in  colour,  from  the  rapid  staining  of  the  tissues 
consequent  on  the  decomposition  of  the  blood-corpuscles,  and  the 
escape  and  transudation  of  their  colouring  matter. 

At  the  same  time  the  consistence  is  changed.  The  affected  part 
is  soft  and  flabby.  The  fibres  become  brittle  and  break  up  easily 
into  short  pieces,  so  that  a  scraping  from  a  cut  section  shows  mudi 
shorter  fragments  of  fibres  under  the  microscope,  than  does  that  from 
a  healthy  heart.  The  effect  of  this  biittleness  of  the  fibres  is  to 
render  tlie  tissue  friable  and  easily  broken  under  the  finger,  and  some- 
times the  change  is  so  great  that  the  tissue  softens  and  breaks  down 

*  Path.  Gewebelehre.  1875,  p.  16. 
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in  a  limited  portion,  or  the  substance  may  be  toru  by  a  violent 
contractiou  of  tlie  heart.  This  diminished  cousisteuce  may  be  the 
most  conspicuous  feature,  and  hence  the  cliange  was  described  as 
"  pale  softening." 

Tlie  part  so  changed  may  have  a  greasy  aspect  and  feel,  and 
may  actually  grease  paper  wliich  is  applied  to  it.  The  increase 
in  the  quantity  of  fat  contained  in  the  tissue  is,  however,  smaller 
than  might  be  expected.  Hermann  Weber  indeed  atiirmed  that 
there  was  no  increase;  and  it  has  been  established  by  other  investi- 
gators that  in  slight  fatty  degeneration  only  the  same  amount  of  fat 
is  to  be  obtained  from  a  heart  fattily  degenerated  as  from  a  healthy 
heart.  But  it  has  been  shown  that  in  more  considerable  fatty  degene- 
ration^ the  amount  of  fat  is  increased  from  two  or  three  per  cent.,  to 
four  or  five  per  cent,  over  the  quantity  contained  in  a  healthy  heart.* 

The  distribution  of  tlie  change  varies.  In  the  form  which  is  second- 
nry  to  acute  diseases,  tlie  degeneration  is  often  distributed  uniformly 
through  Che  whole  heart.  But  frequently,  as  Louis  and  Stokes  pointed 
oat,  the  left  ventricle  is  affected  much  more  than  the  right.  When 
secondary  to  pericarditis  only  the  superficial  layer  is  affected,  adjacent 
to  the  inflamed  pericardium.  Occasionally,  in  fever,  according  to 
Stokes,  the  change  may  affect  only  the  superficial  layer.  When 
arising  from  a  chronic  process  it  may  be  confined  to  the  inner  layer 
beneath  the  endocardium,  or  ruay  be  greater  in  that  than  in  the 
superficial  layer.=^  More  commonly  it  is  widely  distributed  through 
the  heart,  generally  in  the  form  of  minute  foci  of  degeneration,  pale 
spots,  lines,  crescents,  in  apparent  isolation,  or  connected,  and  forming, 
as  has  been  said,  a  plexus  of  degenerated  areas  throughout  its  sub- 
stance. The  resulting  mottling  appears  on  section  or  may  be  visible 
through  the  endocardium.  This  form  is  often  presented  by  the 
degeneration  which  succeeds  haemorrhage.  Lastly,  a  limited  area 
of  the  heart*s  wall,  generally  near  the  apex,  may  be  affected  in- 
tensely and  uniformly ;  the  affected  region  is  sometimes  sharply 
limited.  It  was  this  variety  which  first  attracted  the  attention  of 
Laeuuec.  This  form  commonly  results  from  vascular  disease.  Not 
rarely  a  diseased  vessel  may  be  traced  passing  directly  into  the  area, 
as  in  cases  which  have  been  described  by  Quaiii  and  others. 

When  degeneration  affects  part  of  the  heart  the  frequency  varies 
with  which  different  portions  suffer.  The  ventricles  are  affected 
much  more  frequently  than  the  auricles.  Indeed,  Ormerod  doubted 
whether  the  auricles  are  ever  atiected  :  they  are  certainly  occasionally 
the  seat  of  this  degeneration,  and  their  wall  may  be  affected  in  a 
limited  area  through  its  entire  thickness.  Quain  found  that  in  about 
half  the  cases  both  ventricles  are  affected,  and  that  where  one  ventricle 
ouly  is  affected  the  left  is  diseased  twice  as  frequently  as  the  right. 

The  size  of  a  heart  the  seat  of  fatty  degeneration  may  seem  to  be 

*  Bottcher,  Vircbow's  Archiv,  xii.;  Kryloft-,  ibid.  186S,  xliv.  i,  Stevenson^  quoted  iii 
Wilka'  aii<i  Moxou's  Pathological  Anatomy,  p.  119. 

*  Ormerod,  loc.  cit,  j>.  832,  Ciise  vii. 
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increased,  but  this  is  due  to  the  diniiiiislicd  fimme-ss  of  the  organ, bj 
consequence  of  which  it  does  not  niaintaiu  its  shape  when  placed 
a  table.     In  pure  fatty  dogeueratiou  the  size  of  the  heart  is  d< 
or  only  incrctiaed  slightly  by  the  occunence  of  secondary  dilatatk 
And  not  rarely  it  is  diminished.     A  wall  partially  degenerated  mij 
he  bulged  out  so  as  to  cause  a  local  dilatation  of  the  cavity.    Fa 
degeneration,  however,  may  and    often  does    occur    in   hearts 
viously  enlarged.     Ifypeiliophied  tissue,  as  already  stated,  UDd( 
degeneration  more  readily  tliau  iioaltliy  iibres. 

Associated  changes  may  b*3  found  in  other  organs,  especially  iImm] 
Avhich  are  causes  of  this  condition  or  are  other  results  of  a  comoi< 
■cause.'   Those  most  frequently  met  with  are  degenerate  veaAols, 
fatty  degeneration  in  other  organs,    Ormerod  thought  the  fatty  degei 
ration  in  other   organs   was   more  counnonly  associated   with  fatlj 
<l^cneration  of  the  right  thau  of  the  left  ventricle. 

It  has  been  abeady  stated  that  hearts,  the  subject  of  fatty  groi 
frecjuently  present  fatty  degeneration  of  the  remaining  fibres. 

In  all  scats  of  fatty  degeneration  calcareous  salts  are  apt  tol»' 
deposited,  but  this  seems  to  occur  less  frequently  in  the  substaiijce  of 
the  heart  than  in  some  other  seats  of  degeneration.  Most  cases  of 
"  ossification  of  the  heart "  are  cases  of  calcareous  deposits  in  suhperi- 
cardial  inikininiiitory  tissue.  (See  "Adherent  Pericardium.")  Th« 
papillary  nniscles  are  occasional  seats  of  calcification  of  degenenteil 
tissue.  In  rare  cases  calcareous  deposits  ai-e  found  in  tlie  sobsUnoe 
of  the  heart  In  a  case  mentioned  by  IJenauldin^  the  substance  of 
the  left  ventricle  of  a  man,  aged  33,  was  iuliltrated  with  grains  cf 
calcareous  matter,  larger  towards  the  cavity  of  the  ventiicle.  Soidt 
of  tlieni  were  as  large  as  the  tip  of  the  finger.  Two  remarkable  fomu 
•of  calcification  have  been  described  by  Coats:  ^  in  one  tlie  fiDre=i  " 
dotted  with  spherules  of  cnlcareons  matter  like  globules  of  oil^  u 
the  other  the  process  had  resulted  in  a  "  petrifaction  "  of  the  fibaw 
without  chan^  of  form. 

The  blood  has  been  said  to  contain  fat  in  some  cases  of  fattj 
■degeneration.  R.  \V.  Smith  stated  that  he  had  seen  globules  of  ftt 
visible  to  lliy  nuked  eye  in  the  blood  after  death,  and  Stokes  notad 
the  same  thing.  Some  doubt  attaches  to  these  obser\-atioiis  from 
the  difficulty  of  avoiding  the  escape  of  fat  from  the  divided  tissooa 
into  the  hlixKl.  Dunienil  and  Pouchct,  ^  however,  state  that  the 
found  a  considerable  quantity  of  fat  in  tlie  blood  of  a  person, 
subject  of  clii-onic  alcoliolism,  mIio,  on  subsequent  death,  was  foni 
to  liave  fatty  degeneration  of  the  heart  and  liver.  Magnus  Husstle*^ 
-afhrnied  that  he  had  seen  fat  in  tlie  blood  of  drunkards. 


Pathology. — The  significance   of  this  molecular  dt^neralion 
clear;  it  is  a  sign  of  lessened  vitality,  sometimes  of  actual  deaUi    Bi 

■  .louriml  lie  Mcil.,  Jun.  181fi.     Quotis)  by  Ijtciinec,  p.  231. 
'  (toxette  Ilcbil.  de  Mvd.  et  Litir.  1S62,  p.  32. 
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Tiie  nature  of  the  process  has  been  the  siilyect  of  much  diacussion, 
and  is  still,  to  a  considerable  extent,  ol)(?cuve. 

It  seenid  in'obablc  that  the  first  step  in  fatty  depteneration  is  a  mole- 
cular change   in  the   iiiuscnliir   fibre,  by  which  the  fat  "whicli   exists 
irithin  it  in  an  invisihh'.  form,  r^nnibineil  with  the  protein  constituent, 
is   separated    and   ])recipitatcd   in   visible    f^anules    and    rjlobules. 
Invisible  fat,  to  he  detected  by  chemical  analysis  only,  exists  in  the 
bloody  tlie  heart,  and,  in  fact,  all  the  animal  tissues,^  and  u  lielieved 
to  be  combined  with  the  niiro^j^enous  material,  because  it  is  found 
that  the  diflerent  nitrogenous  substances  have  their  own  sjiecial  fonus 
of  fat ;  that  the  fat  of  librin,  for  instance,  is  different  from  the  fat  of 
serurn.'  In  the  healthyheart  the  fat  thus  combinrd  amounts  to  about  two 
or  three  per  cent.    In  moderate  fatty  degeneration,  even  when  granules 
and  some  globules  of  fat  are  visible  under  the  microscope,  chemical 
[  analysis  shows  that  there  is  no  increase  in  the  total  quantity  of  fat^ 
lit  would  thus  Rpi>ear  that  the  first  step  of  the  defjencration  is  a 
^femration  and  precipitntiDU  of  the  combined  fat.     It  is  probable  also 
Vkftt  the  granules,  which  can.HtiLute  the  first  stage  of  degeueratiou,  are 
Dot  all  of  a  fatty  character ;  that  some  of  them  are  of  protein  nature. 
Virchow  suggested   that  the    protein    rnateiial  may   ultimately  be 
changed  to  a  soluble  extractive  and  pass  away,  leaving  the  pi-eci- 
pitated  fat. 

iSul  in  more  advanced  fatty  degeneration  the  quantity  of  fat  is 
greni«'r  than  this  explanation  will  account  for.  Filtres  are  seen  to  be 
filled  witii  globules  of  fat,  and  analysis  shows  that  the  amount  of  fat 
in  the  tissue  is  actually  considerably  increased,  often  to  double 
ibe  normal  quantity.  AMiut  is  the  source  of  this  additional  quantity 
of  fat  ?  It  must  be  eitlier  forme*!  in  the  fibre  or  inti-oduced  from 
witJiont.  The  former  is  the  Bimpler  explanation  ;  by  it  the  fut  is 
eupfxt&t^d  tu  arise  by  a  chemical  change,  an  imperfect  o.vidation,  of  the 
nitrogenous  constituent  <»f  Ihe  fibre.  Tliis  ia  the  explanation  which 
liannonifies  well  with  the  visible  characters  of  the  change,  since  the 
transverse  striation  disappears  as  tlie  fat  is  fornie<l.  liindfleisch* 
points  out  that  the  stage  of  "cloudy  swelling"  of  cells,  in  which 
they  are  filled  witli  minute  granules  soluble  in  acetic  acid,  if 
it  df.tcd  not  resolve,  passes  into  one  in  which  the  gruitili-s  resist 
acetic  acid  and  disBolve  in  ether.  Tliis  view  was  suggeitod  hj 
Kck*  and  Kokitansky,*  and  has  Wen  adopted  by  Virchow,  ru;:et, 
Qaain.  and  others.  It  is  certKiti  that  fat  may  Iw  formed  from  nitra- 
j;enous  material.  The  vegetable  world  anVmbi  many  instAOoes  of  this. 
Katyric  acid,  a  fatty  acid,  may  he  forme*!  by  the  decomposition  of 
libnn  (AVurtz).  Chemi.ttr}-  mippliex  othci  exunipltw  of  the  same 
class.  If  Ihe  fat,  in  molecular  (U'l^t-nenition,  ia  not  formed  liy  a  chance 
in  the  protein  matter,  it  must  It;  intni<luce<l  from  without,      but  tne 

'  Tirrhiiv.  in  lii*  Aitliir  t^  Patli.  Aimt.  i.  IIM7,  ^  !&«. 

»  Homi.tin  WrW,  OriMfod.  *  f*UK>logUck»  O^WfUidtoi^  ^  1». 

L  •  Mullrr'*  Arch.  %%iX  p.  t>.  '  ir*^-  AuaC  ^^^^^^^H 
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increase  iu  the  fat  is  somethnes  fouMd  i 
cannot  have  been  introduced  from  without 
in  dilute  nitric  acid,  for  instance,  will  prod 
in  healthy  muscular  fibres ;  a  similar  c 
preparations  preserved  in  dilute  alcohol  Do 
to  the  separation  of  the  combined  fat,  and 
found  that  there  may  be  no  increase  in  the 
contained  in  the  fibre  before  and  after  the  oc 
lion.  In  some  cases,  however,  a  considerabl 
of  fat  has  been  fuund ;  that  is  to  say,  there 
formation  of  fat.  liandtield  Jones  ^  found 
amount  to  nearly  tifty  per  cent.,  and  as  a 
witliout  is  impossible  it  can  have  arisen  only 
the  protein  material.  The  formation  of  adi] 
tion  of  the  same  ]trocess,  but  this  substance 
in  its  character  and  mode  of  formation, 
tained  that  its  composition  always  agree; 
of  the  fat  of  the  animal,  and  tliat  its  fa 
change  in,  and  infiltration  of,  the  normal  ft 
other  tissue.  But  he  found  that  one  speci 
half  pure  fat,  and  Quain  found  that  adipoce 
horse  was  almost  entirely  soluble  in  ether. 

Other  evidence,  although  less  conclusiv( 
fat  from  the  protein  matter,  is  drawn 
extreme  fatty  degtineration  in  j>arU  to  w 
t^ain  accL'.ss.  It  is  .seen,  for  in.slance,  in  ' 
fioui  which  the  bluod-sujiply  is  cut  oil"  I 
of  intense  fatty  d(."_;eijeralii)n.  It  is  st-eii 
/perforniHil  first  liy  Wagner)  in  which  p.>]'lio 
been  inclused  in  llie  ]>entuueal  and  other  t 
and  liave  become  changed  to  masses  of  fat. 
are  deprived  ot'soMie  oi'iheir  .siuiiilicanc.;  by  tl 
of  the  frugnieiits  in  an  inipcniU'alde  totting 
the  fat  Ijevond  liiit  present  in  the  ii^^alth) 
organic  substanft-s  jierniHablt*.  to  the  anini; 
with  fat  in  JumL  ihe  same,  uay  as  tiie  orga 
indeed,  iirgalive  ail  llie  signilicun:-!'  ot"  tlies* 
the  Li"ansft)i"mation  of  pi'ult'iii  substance.  'I 
elude  tbe  possibility  that  some  of  tiie  fat  mai 
since  an  imjiernn-altle  e  tatiii^  will  prcvenl 
without  which  tbe  o.xiiiation  nl  ibt.-  jnoteiu  n 
il  be,  e.ann<iL  occur. 

The  fatty  (legtMieialiini  found  in  i>bosplion 
by  acitU,  auil  intense  ana-mia,  lias  been  re;;a 
t)f  tiie  formation  of  j'at  by  impoiiect  oxidalioi 
since  it  is  ln-Hcved  that  all  tlieso-  eondit 
meclianism,  tbe  diminisbejl  su])ply  of  oxygen 
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\u    the  tlimiuished   number   of  blood- corpuscles.     The  diminished 
oxidation  is  also  indicated  by  the  fall  in  the  temperature  of  the  body. 
Theso  facts  prove  tliat  in  fatty  degeneration  some  of  the  excess  of 
fut  present  in  the  fibres  may  be,  and  probably  is,  due  to  a  chemical 
change  in  the  protein  constituent  of  the  fibre.     They  do  not,  however, 
:cludc  the  entnncc  of  some  of  the  fat  into  the  fibre  from  without.  It 
las  been  argued,  indeed,  by  Kobtn^  and  Orrnerod,'  and  the  view  is  snp- 
irted  by  Walshe,  that  all  the  fut  seen  in  the  fibres  in  fatty  degenera- 
ion  enters  them  from  without,  that  it  is  essentially  an  infiltration  of 
the  til>rr3  with  fat,  derived  directly  from  the  blood,  and  replacing  the 
ffotein  constituent  of  the  fibres,  which  has  beeu  removed  by  a  process 
atrophy.      There  are  two  ways  in  whieli  such  infiltration  of  fat  is 
>nceivable.     Jlinut^  fatty  j,dobules  may  enter  the  fibre  from   the 
lood,  ]»assing  tliron^^h  its  wall  as  fat.  just  as  the  fatty  molecules  of 
te  pjrtiil  IdoiKi  pass  into  tlie  liver  cells  adjacent  to  the  portal  canals." 
)t  the   fat  may  enter  the  fibre  in   invisible  combination  with  the 
Luiil  protein  material  which  nmst,  in  the  normal  course  of  nutrition, 
[ways  jwrmeate  the  fibres.    Within  the  fibre  this  fat  may  be  separated 
id    precipitated    by   a   process   similar  to  that  concerned   in  the 
jparalion  and  precipitation  of  the  fat  contained  originally  in  llyj 
luscular  tissue,  the  nitrogenous  material  passing  out  as  "  extractive." 
!ho  constant  repetition  of  such  a  process  may  fill  the  fibre  with  fat 
lobule.s.  Tliere  is  suine  reason,  as  just  stated,  to  believe  that  most  of 
[C  fat  which  is  found  after  a  time  in  pieces  of  tissue  inclosed  in  the 
■ntoneal  cavity  of  anotlier  animal  passes  in  from  without.     If  this 
is  so  with  regard   to  substances  separated  from  all  structural  con- 
anuity  with  the  living  tissues,  it  may  be  the  same  with  the  fat  which 
found  in  such  excess  in  areas  in  which,  in  conseciuence  of  aiTest  of 
lood-supply,  necrosis  has  occurred.      The  permeation  of  these  areas 
ith  fat-containing  plasma,  freni  tlie  adjacent  heallliy  region,  must 
constantly  go  on.     The  analogy  of  calcification,  whicli  oft<jn  succeeds 
fatty  degeneration,  atfords  some  support  to  this  theoiy.     Normally, 
the   blood,  heart,  and  other  oi-gans   contain   a  small   proportion  of 
calcai-eous  salts,  probably  combined  witli  the  protein  substance.     No 
transforiiiation  of  the  other  elements  can  produce  the  lime  salt.s  which 
arc  found  in  the  cnleitied  tissue.      They  must  enter  tlie  tissue  from 
without,  witli  the  blood  plasma,  fituu  which  they  are  .separated  and 
deposited,  while    the  nitrogenous  element   passes  away.     This  pro- 
cess, continuing  during  a  long  time,  ultimately  effects  a  complete 
infiltration  nf  the  tissue  witli  ciilcare<nis  matter. 
I  A  consideration   of  all  the  facts  of   fatly  de;^eueration   make   it 
Irobable,  then,  tliat,  as  llandfield  Jones  suggested,  each  process  may 
conccmeil  ni  the  production  of  the  excess  of  fat  which  is  found  in 
ivauced  fatty  degeneration  ;  that  the  fatty  material  at  first  seen  in 


'  Ctiimio  Aii:itMiiiU|Uf. 

-  ItriL  .Mc«|.  .I.mrii:il.  1804.  li  ,  |>.  152  ;  St.  Durtlj.  llo»j..  K*]'.,  vol.  iv.  !tl69,  p.  30. 
'  Fiitty  "  tlfgcutjTitioii"  {iuliltrfttiun]  of  tlw  iivi'rwtisiin.tliK?i.lortificiivlly  by  Iwgi'iiilir 
1(1  Clii-ji*  injvi'liiig  flit  iiilo  the  ]0!t9l  vc^n. 
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tlie  fibre  is  iiiei-ely  sepjiratetl  and  precipitated  itt  visible  fomi,aiU 
that  tlie  subsequent  excess  arises  in  part  by  a  tmusformation  of  llie 
protein  material,  and  in  part  by  the  entrance  of  fat  from  without 

CoNSEgiKKCE.s. — The  effect  of  fatty  degeneration  on  the  funciicw 
of  the  heait  is  to  lessen  its  propulsive  ]>ower,  and  thus  lo  lead  tA 
imperfect  filling  of  the  arterial  systenip  and  consequent  visconi 
aneemia.  This  effect  is  much  more  marked  than  is  the  correlaliic? 
venous  distension,  which  is  so  prominent  an  effect  of  diLitation  of  tbi 
heart.  The  relative  defective  supply  to  the  arterial  system  is  recOjf 
nisable  in  the  symptoms  which  it  causes  during  life,  rather  thin  to 
any  patholngical  consefiuences  Mliich  can  be  observed  after  deim. 
These  symptoms  are  described  further  on. 

The  fatty  degeneration  of  the  fibres  may  not  only  afff.* 
function  of  tlie  licait,  it  may  lead  to  changes  in  its  condition  \>iii;u 
have  their  own  results.  The  weakened  walls  may  yieJd  unduly  before 
the  pressui-e  of  the  blood,  and  the  heart  may  become  diluted.  Such 
dilatation  is  rarely  very  great.  Its  mechanism  and  condition?  li^tf 
l)een    already    considered    (Ait.    "  Dilatation").     But   tht- 

which    fatty    degeneration    produces    may    have    a    muci.    ^ 

result.  The  brittleuess  of  the  fibres  may  lead  to  tlieii-  niptuTe,  aafl 
when  the  degeneration  extends  through  the  whole  tUickness  of  » 
wall  of  the  heart,  the  whole  wall  may  give  way.  Tlds  acciiienj 
"  rupture  of  the  lieart/'  is  of  such  gravity  and  importance  as  lo  xa&m 
detailed  considea'iition,  and  it  is  therefore  described  at  the  end  of  Uril 
article.  fl 

SvMiTOMS. — The  physical  signs  and  tlie  symptoms  which  attcitl 

fatty  degeneration  of  the  heart  are  usually  indi.stinct  and  natn 
distinctive.  All  are  common  to  other  morbid  states.  They  dcitendoal 
the  diminished  power  of  the  heart,  which  modifies  the  signs  of  \m 
action,  and  afl'ects  the  function  of  other  oi'gans.  I 

As  the  size  of  the  heart  in  simple  fatty  degeneration  is  Httii 
i!lmnged,  the  area  of  dulness  i>rescnts  no  alteration.  The  sl^gd 
'Idatatiou,  which  is  tlie  consequence  of  the  fatty  degeneration,  raivfl 
leads  to  the  signs  of  enlargement  of  the  heart.  In  a  cousidenbfl 
number  of  cases  the  dulness  is  increased,  but  this  increase  dettfOcH 
rather  ou  pre-existing  h}7jertrophy  or  dilatation,  or  else  it  w  one  V 
concurrent  fatty  gn)wth.  I 

Diminished  force  of  iju])ulso  is  the  most  important  physrcid  ibbM 
of  canliac  degeneration.     The  area  of  impulse,  like  tlie  area  of  duliie<d 
is   only  inci-eased  by   coexisting   conditions.     As  long  as  tlie  isnA 
pulse  is  perceptible,  the  apex-beat  ni.iy,  in  most  case-<»,  ati! 
\Vheu  dilatation  lias  occurred  in  consequence  of  the  wta. 
I  he  cardiac   wall,   the    impulse  may   be    difliised    and    peculiar  uij 
<:haracter,   resembling,  as  Stokes  remarked,  rather  the  slight.  gt-iwiJ' 
impulse  of  an    aneurism    than  the   ncnnal    imi>ulse    of  the  Iwtrt. 
When    the   patient   i^  tliiii,  and   the  lungs   are   small,  so  tluii  ll»-* 
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PBpvlso  of  the  lieaii  can  be  well  felt,  a  partial  change  in  impulse  may 
be  oLsei'ved  to  correspond  to  a  partial  dej^eneration.  Stokes,  for 
instance,  ol>sorved  that  in  fever,  when  the  left  ventricle  was  much 
iiiore  degenerated  than  the  right,  while  an  apex  impulse  might  be  lost, 
an  iu)pulse  in  the  lower  sternal  region,  due  to  the  right  ventricle, 
miglit  he  still  pei-ceptible. 

Tlie  sounds  of  the  heart  are  weakened  in  coiTespondence  wit!i  the 
weakness  of  the  impulse.  The  first  sound,  to  ■\vliich  the  contraction 
of  the  heart  directly  contributes,  is  that  wliiuh  i)resents  the  greatest 
changa  It  is  usually  toneless,  shorter,  ami  relatively  high-pitched, 
and  may  become  almost  or  even  quite  ina.udihlo  at  the  apex, 
only  the  second  sound  remaining.     The  first  silence  is  longer  tlian 

j  normal  in  consequence  of  the  shortening  of  the  first  sound.  The 
second   sound   is   also  weakened   in   consequence   of  the  deficient 

'  ilistension,  and  therefore  deficient  recoil,  of  tlie  aorta  and  pulmonary 
artery*.  \Vlien  the  first  sound  is  shortened  and  raised  in  pitch  it  may 
resemble  the    second.      The   sounds   of  the   fcetal   heart   are   (hen 

I  very  closely  simtdated,  especially  if  the  heait  acts  mpidly.     When 

I  the   dogoneration    is   local,   the   sounds    may   be    modified    locally, 

ijuflt    as  the  imi>ulae.      In  the  acut«  degeneration  of  fever,   Stokes 

^  observed  that  the  first  sound  might  be  lost  over  the  left  ventricle 
when  it  was  still  audible  over  the  right,  in  cases  in  which  the 
post-mortem  examination  showed  the  left  ventricle  to  be  the  more 

nflect^d.     Walslie  has  ubserved  a  similar  alteration  of  intensity  in 
tuic  disease  under  Himilar  circumstances.     According  to  Stokes,  if, 
ceasing  to  be  heard  for  a  time,  the  first  sound  reappeared,  it  was 
rd  first  over  the  right  ventricle  and  afterwards  over  the  left.     In 

one  case  both  sounds  were  inaudible  for  thirty-six  liours  before  death. 

Stokes  belit^ved  Umt  a  systolic  basic  murmur  might  exist  during 

Uie  Ciirly  stage  of  the  degcneratioa     Other  observers  have  noted 

the  occurrence  of  an  apex  murmur  due  to  regurgitation,  and  liave 
[bed  it  to  fatty  degeneration  of  the  papillary  muscles, 
le  rhythm  of  the  licart's  action  varied  luuch.  It  may  be  regular 
lughout,  but  is  often  irregular,  chiefly,  Walshe  thinks,  when  ililala- 
lion  coexists  ;  sometimes  it  is  frequent,  even  U)  an  extreme.  It  may 
be  slower  than  natural,  and  the  diminution  in  frequency  may  proceed 
to  a  degree  met  with  in  no  other  affection.  This  was  first  pointed 
out  by  Adams,  It  may  fall  to  foity*  thirty,  or  twenty  beats  per 
minute.  In  rare  cases  it  has  sunk  as  low  as  eight  or  ten  be4its  per 
minute  for  hours  before  death.*  Tlie  pulse  is  weak  and  small,  in 
proportion  to  the  cardiac  failure.  Its  rliythm.  ns  a  rule,  corresponds 
with  that  of  the  heart;  rarely  it  Ls  less  frequent  than  the  heart'.s 
contractions,  in  consequence  of  the  weaker  Wats  of  the  heart  failing 

ilosend  a  wave  along  the  vessels  sullicient  to  be  felt. 

^■^ftin  is  not  a  common  symptom,  but  now  and  then  is  coniphiincd 

Wc^*>tt*^   is   sometimes   very   troublesome.     It   may   he   confined  to 

'  Ortn«nMl  thought  thut  iurrc<|iirnrjr  wus  lusnrlitcd  rHther  Willi  fulty  iafiltmtioti  thiut 
vrt.h  liitly  Jf generation,     hontl.  Med.  iinx,  1840,  p.  617. 
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the  cardiac  region,  may  be  reftnTecl  to  tlio.  sternum,  or  may  ei 
down  the  nrm.     It  may  be  paroxysmal,  and  siimilate  angina 
in  its  cliiuacters.     Occasionally  tme  anginal  seizures  occur,  b^ 
direct  relation  is  known  between   tUeir   occuiTencc   and  tbe 
degeneration  of  the  heart. 

Syncopal  attacks,  as   might   I)h  expected  from  the  nature 
disease,  are  not  rare; they  are  usually  produced  by  some  effort. 
vaiy  in  intensity,  sometimes  amounting  only  to  a  sense  of  f.r  '"■ 
sometimes  to  loss  of  consciousness.     They  may  be  accom|» 
a  sense  of  great  distress,  as  if  death  were  impending.     !»• 
not  unfrequently  occur  in  such  an  attiick.     Often  in  this  o<  . 
cerebral  symptoms  are  associated  with  those  of  cardiac  failure.    Con- 
vulsions  may   occur.      Vertiginous  sensations  are   not   unfi-eqocDt. 
Walshe  mentions  a  case  iu  wliich  loss  of  memory  for  recent  eveufr 
jireceded    each   attack    of   syucoi>e.     Or    the    loss  of   consciousnes?, 
commencing  as  apparent  synco])e,  may  continue,  and  deepen.  ?l'>w\» 
or   rapidly,   to   coma,  with   stertorous   bi-eathing.      TheJ^e  ' 
apoplectic"  seizures,  as  they  have  been  termed,  are  usually  I: 
leave  no  paralysis.     They  have,  however,  a  great  tendency  to  xttar. 
Tliey  were  referred  by  Adams  and  R.  AV.  Smith  to  congestion  of] 
brain,  but  Stokes  pointed  out  that  their  association  is  with  a  defi 
supply  of  arterial  blood,  and  that  they  ai-e  probably  due  to  cei 
ana;mia,  the  immediate  cause  of  the  syncopal  seizures.     In  coni 
tiou  Stokes  meutioiied  a  case  in  which  they  could  be  averted  at  thHr 
onset  by  hauging  ilown  the  head  so  that  it  nearly  touched  the  ricx-r 
When  death  has  occuiTed  in  these  attacks,  the  brain  has  appearei 
free  fi*om  organic  disease.     It  is  needless  to  remark  that  apople^i 
from  actual  organic  changes  in  the  brain  may  occur  in  subjecli  li, 
fatty  degeneration  uf  the  heart.     Other  occasional  symjUoins  oai  * 
part  of  the  nervous  system  are  numbness  and  formication,  su* 
have  been  attributed  to  anaemia  of  the  spinal  corcL 

Dyspncea  is  a  common  symptom.     It  may  be  slight,  felt  onlj 
exertion,  c.^'pecially  on  ascending  an  incline  or  on  making  3ome  otb*^ 
effort.    Or  the  dyspnd'a  may  be  severe,  constant,  amounting  to  ft  con- 
tinuous  sense  of  suffocation.     Considerable  dyspnoea   is  said  to  ^ 
prc!?ent  in  one  half  of  the  cases  of  pronounced  fatty  degei:  ■ 
Occasionally   it   has  a  special  form.    Sometimes  frequent  si- 
observed,  as  StokcH  pointt^d  out.     Sometimes  the  dyspnccal  b 
possesses  a  peculiar  rhythm  of  striking  character,  wliich  has  .t    - 
ntuch  attention  since  it  was  first  described  by  Cheyne,^     It  \*.i^  \  ■ 
carefully  studied  by  Stokes,"  and  by  liim  especially  as-. 
fatty  degeneration  of  the  heart,  although  further  obser\'at:i 
that  it  is  by  no  means  confinetl  to  that  aftection. 

Tins  form,  which  has  been  termetl  the  '*  Cheyne-Stokea  Jyspnit-i' 
or  "  ascending  and  descending  respiration,"  is  characterised  I 
ring  series  of  i-espiratory  acts,  first  increasing  and  then  Uecrv.iT-iii-  -^ 

*  Dwbl.  Husp.  Itep.,  1813,  p.  216. 

«  Duhl.  Jounitt!  of  McJ.  .Science  mid  Diwascsof  tli<t  Hi-utt,  Angnyt.  Ul«.  jv  «i 
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msity.    Intlie  intervals  breathing  seems  to  have  almos-t  or  entirely 

msed ;    then   slight   respii-atory  nlovelne^t^s   are   noticeable,   which 

[■adimlly  become  deei)er  and  deeper,  until  an  arme  of  very  deep  and 

ibourtd  breathing  is  reached,  after  which  the  respirations  ;^'i*adually 

icome  shallower  until  they  subside  into  the  same  apparent  apncea, 

"hich  is  again  broken  by  the  gradual  onset  of  another  scries.     In  tlie 

slassical  case  recorded  by  Cheyne,  the  cycle  included  about  thirty 

"respinitions  and  lasted  a  minute.     In  most  of  the  other  cases  recorded 

il  has  occupied  a  shorter  time,   llayden  lias  found  the  pulse  unchanged 

during  the  paroxysms. 

As  just  state<!,  this  form  of  dyspnoea  is  by  no  means  confined  to 
itty  degeneration  of  the  heart.  It  has  been  seen  in  other  foniis  of 
leait  disease,  especially  in  valvular  disease  with  dilatation '  and  in 
ithci'oma  of  the  aorta.^  It  has  been  met  with  even  more  frequently 
id  at  all  ages  in  affections  of  the  nervous  system,  in  cerebral  lurraor- 
loge,^  in  tumoui*s  of  the  brain,  iimMnia,  and  tubercular  meningitis.* 
has  frequently  been  seen  in  cases  in  which  aftections  of  the  heart 
md  brain  coexist  It  has  been  produced  artificially  in  animals  by 
FOehne^bythe  injection  of  morphia  and  subsequent  inhalation  of 
Sther  and  chloroform.  It  has  also  been  olisen'cd  in  a  case  of  fatty 
tegeneration  of  tlie  heart,  during  the  narcosis  which  followed  a  fatal 
itijection  of  morphia,  and  also  in  chloral  narcosis.  Its  probable 
iXplanation  lies  in  a  loM-ered  sensibility  of  the  respii-atory  centre 
the  medulla  oblongata,  as  was  suggested  first  by  Walshe/  nnd 
Ler  him  by  Laycock  and  Traube. 

A  form  of  dyspna-a  which  luis  in  several  iustauc'es  been  described 

as  that  of  Cheyne,  is  that  in  which  the  dyspncpa  subsides  slowly  into 

jdozing  apntia,  to  be  broken  after  a  few  seconds  Ity  a  sudden  rouse  to 

inscious,  or  half-conscious,  dyspnoea,  which,  after    a   few   seconds, 

lowly   subsides.      This   occurs   rather   in   dilatation   than   in   fatty 

legeneration  of  the  heart.     It  seems  readily  explicable  on  the  theory 

)f  diminished  sensitiveness  of  the  respiratoiy  centre  which  requires  a 

voluntaiT  or  half  voluntary  reinforcement.  The  latter  is  only  excited  by 

a  stronger  degree  of  the  physiological  stinndus  ("  anoxaemia  ")  thau  the 

former:  theblood,when  well  aerated  l-y  the  dyspnoeul  respirations,  ceases 

to  excite  it;    sleep  gradually  withdraws  the  reinforcement,  and  the 

ipiratory  centre  ceases  to  act;  the  apmi'id  venosity  of  blood  increasing, 

last  awakes  the  higher  mechanism  to  i-enewed  action.  But  the  true 

fheyne-Stokes  breathing  differs  from  this   in    the  very  gradual  in- 

sase  in  the  breathing,  from  shallow  to  deep,  as  the  dyspuwa  comes  on.' 


*  Seaton  Roid,  Dub.  Hosn.  Giiz.  ISdO. 
»  Hflyden.  lac.  irit.  \k  033. 

'  Ijiycotk,  M  Folhrr)2;il!,  Ac.     Tlie  writer  luui  dUo  »cen  it  in  ono  csiac  of  cerebral 
Uimiorrlingis  and  has  iH'eii  informo'l  of  hro  uther  <.'n.s?8  in  which  it  wns  mnrkctt 

*  Tninlw,  Uoth. 

•  l^rh'ii    Kliiiiji'li.-'Wothonstlir..  197^.  Xo.  13,  11,  32,  35. 

•  i»i5r(i5C5  ol  the  Ilrart  ami  Aortn.     Thinl  Eil.  1862,  p.  3^5. 

^  Several  theorif^  have  Jieen  I'mmctl  to  explain  lljc  il(>tAUfl  of  tlu*  jihcuomi'tm.     Ti-atilt« 
^cohoKmI  for  tlio  slow  ncce*- ion  of  the  (l3T!f[in<pn  \>y  my^cmny^  that  the  vrnobity  of  the 
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In  some  cases  there  may  be  from  first  to  last  no  embarrassmeut  of 
the  breathing.  Walshe  has  pointed  out  tbat  this  freedom  from 
dyspnoea  may  accompany  even  the  syncopal  and  apoplectic  seizucs. 
Cough  is  sometimes  present  without  bronchitic  or  other  cause. 

The  other  symptoms  referable  to  the  general  system  are  in  the  maio 
those  of  defective  blood  supply.  The  skin  is  pale,  the  muscular  povei 
deficient,  the  sui*face  and  extremities  cold ;  the  mind  is  weak,  ofteQ 
depressed.  The  digestive  organs  sufier ;  anorexia  is  common.  Symp- 
toms of  over-distension  of  the  venous  system  are  rare.  Slight  oedema 
may  occur,  but  marked  dropsy  probably  never  occurs  as  a  coosequence 
of  the  fatty  degeneration.  It  sometimes  residts  from  coexisting  dila- 
tation, especially  when  primary.  It  is  only  under  such,  a  condition 
that  the  urine  contains  albumen.  In  simple  fatty  degeneration  d 
the  heart  the  urine  presents  no  deviation  from  the  normal  Co- 
existing degeneration  of  other  organs  often  modifies  the  geuetal 
characters  of  the  symptoms  of  fatty  degeneration. 

CouBSE  AND  Terminations. — The  course  of  molecular  d^eneratioa 
of  the  heart  varies  according  to  the  circumstances  under  which  it 
arises,  and  especially  as  it  occurs  gradually  as  a  slow  degeneration, 
senile  or  premature,  or  acutely  in  consequence  of  blood-poisoning. 

In  senile  degeneration  the  symptoms  are  gradual  in  onset,  and  may 
be  marked,  or  may  be  very  obscure.  The  duration  of  the  affection 
may  be  long,  sometimes  twelve  to  fifteen  years.  In  these  case? 
other  causes  often  increase  the  effect  of  age,  and  may  be  to  some 

blood  fust  t'Xcitcs  the  terniinalltraiKlus  of  the  vagus  in  ihc  lungs,  whiiili,  ii  i>  k:iurt:i,  .. 
libci'itto  only  slij^ht  reflex  lespimtory  movoniciits,  too  sliglit  to  inwi-nt  iuriniiu3^tii:_ 
vcnosity  and  general  stimulation  of  the  afferent  nerves,  produoiuf;  the  intensi  r'ly-i-::  ■ ; 
The  gradual  onset  of  the  returning  rcspimtion  is  not,  liowevcr,  dilli<.-nlt  to  i-xplain,  !"i :: 
is  tlie  natural  form  in  which  the  physiological  stimulus  niauifests  its  ictunting  ;icUoii  alt' : 
it  has  heeu  witlnhawn  hy  the  ulmndant  aeration  of  the  blood  in  the  dysjinM;d  r-r- -tiii-;:. 
A  state  of  n]>nn?a  may  easily  be  pioduced  in  health  by  a  series  of  very  deep  rt-sj-irttioi.-. 
The  highly  oxygemited  blood  no  longer  stimulates  the  respiratoiy  r.Mitre  ;  nu^".*"..-  (/ 
rcsjiircr  is  felt,  aad,  except  Iiy  a  voluntary  effort,  no  res]»irutoiy  muvcnienl  i-s  uuu'. 
until,  after  a  U-w  seconds,  the  slowly  incr:'iising  state  of  bloo«l  ciiu<cs  re>pij-at  -ly  ni  .\-  ■ 
ments,  siiglit  at  first,  at'tenviinls  de''j>er,  until  the  nonnal  resi-ii-ntion  is  re.irl.od.  j' 
explain  the  degree  and  duration  of  ihe  dyspiuea,  as  well  as  its  gmdalinn:;,  FiMu- 
assumed  tliat  vaso-niolor  spasm  causes  continued  stiaiululion  of  the  respiuioiy  \..:i:.i. 
until  that  spasm  is  slowly  rcl;i\cd  by  a  degn-e  of  aeration  of  the  bloud  whi.  li  .r,-.--  t 
stimulate  the  rtspiration,  and  thus  tlu'  slow  relaxation  of  the  spasm  <  .ui-^^  .»  ?!■■' 
diminution,  and  liually  cessation,  of  the  respiratory  nmvement.  lie  founil  tlwt  ly 
simple  alternate  eomiiressiou  and  relaxation  of  the  arteries  iu  a  guin-a-pig  lii^jJ-" 
innominate  and  hft  subclavian)  he  could  produce  perfect *')icyne-Stoko-i  lespintion.  li 
further  eonth-mation  of  Iiis  theory  he  states  tiiat  he  has  arre--te'i  the  cl;  u-.e't-.risti 
breathing  by  inhalation  of  nitrite  of  amyl. 

It  is  not  difficult  to  understand  tlie  origin  of  this  furm  of  rcspimtion  i.i  <,eu-li- 
discases,  in  wliicli  thr  lowered  sensitiveness  of  the  resj'iratory  rent:'*'  i-^  Uktly,  .in. 
the  withdrawal  of  higher  influence  may  leave  its  tendency  to  rhytJimiial  a.  ti-'u  fuc  : 
modify  a  series  of  its  actions.  Its  connection  with  eanliac  diseases  is  li-.vs  Cisy  touu'l-;- 
stand.  Little's  tlieory  of  unequal  action  of  the  ventricles  is  certainly  Uh^apiK-rlt-. 
ilayden  suggests  that  the  etiobimcd  condition  is  atheroma  of  the  aorta  intt-i  t'cring  \vi:' 
the  supply  of  arterial  blood  to  the  jteripheral  vessels.  This  explains  the  <.i  i  urreiM' 
dysnna'a  better  than  its  rhythmical  cerjsatiiin.  Long-continued  ovcr-stimuUti<.'U  >  ■'  il. 
respiratoiy  centre  may  possibly  lead  to  its  diminished  scusitivcncss. 


FATTT  DISEASES  OF  THE  HEART. 


7^3 


it   removable,    and    the    extension    of    the    ilegea«i*atiou  nm^* 
jsted  for  a  conBideruble  time.      Sooner  or  later  the    cai-diac 

ilure    comes ;    late,  if   the  conditions  of  a   trani]uil   unemotional 
:istencc  can  be  secured ;  soon,  if  the  snfierer  has  igtill  to  face  the 

rrms  of  life,  physical  and  moraL  In  an  acute  illness,  preceding 
itiou  of  the  heart  prejudices  very  much  the  patient's  state. 
pulse  becomes  >\*eak  and  irregular^  often,  ivs  Kennedy  showed, 
extremely  frequent ;  and,  if  the  acute  disease  be  at  all  severe,  syncopal 
failure  occurs.  Tnder  other  conditions  the  end  may  como  as  alow 
failure,  or  sudden  stoppage  frf)ni  loss  of  power,  or  from  ruptura  Tlie 
latter  occurs  in  a  considerable  proportion  of  tlie  cases  in  which  the 
dLjvase  is  well  marked.  When  the  coronary  vessels  are  diseased 
and  tlie  heart  degenerated,  the  yuddeu  complete  obstruction  of  a  large 
branch  will  stop  the  damagetl  heart. "^  Tlie  more  acute  degeneration 
commonly  occm*3  in  the  course  of  some  pyrexial  atibction.  It  is 
characterised  by  more  or  less  sudden  failure  of  the  heart's  action,  out 
of  proportion  to  the  other  evidences  of  intensification  of  the  general 
disease.  The  condition  usually  corresponds  with  a  high  tempemture, 
and  often  occurs  l>eforc  the  primury  dise;uso  has  begun  to  subside. 
When  the  patient  recovers,  and  the  pyrexial  stage  is  over,  the  action 
of  the  heart  ma}'  become  very  infre(]^uent  or  may  remain  unduly 
fretjuent. 

The  form  of  degeneration  which  succeeds  a  liaimorrhage  is  marked 
by  more  gradual  sinking,  the  patient^bccoinca  M'eakerand  weaker,  and 
dies  asthenic  at  the  end  of  a  few  days  or  a  week  or  two  from  the  losi 

blood. 


Diagnosis. — It  will  be  gathered  from  the  preceding  remarks  that 

[the  diagnosis  of  fatty  heart  is  never  easy  and  is  often  difficult  or 

ipossiltle.     The  opinion  of  Latham  that  the  existence  of  the  disease 

not  admit  of  positive  recognition,  only  of  probable  conjecture, 

that  of  most  lat^r  authorities.     Many  of  the  symptoms   which 

the  most  uniformly  connected  with  fatty  degeneration  of  the  heart, 

also  due  to  so  many  other  conditions,  that  they  have  not,  even 

mjtjintly,  much  significance.  The  diagnosis,  as  far  as  it  can  be  made, 

[depends  on  the  following  points  : — 

(1).  On  ike  Simple  Loss  of  Power. — A  very  similar  loss  of  power 
ly  be  due  to  dilatation,  but  dilatation  diffuses  the  impulse  and  en- 
Ihe  heart ;  neither  effect  belongs  to  degeneration,  unless  dilatation 
aBBOciated  with  it,  and  then  the  muscular  degeneration  can  rarely 
detected.  Such  simple  loss  of  power  may,  however,  occur  in  either 
normal  or  a  hypertrophied  heart.  In  each  it  has  the  same  sigaifi- 
ice,  but  in  the  latter  the  weakness  is  commonly  relative  only.  It 
nee'b  in  aU  cases  to  be  carefully  tlistinguished  fn>ui  concealment  of 
impulse  in  consec[uence  of  over-distension  of  the  lung.  A  mistake 
may  be  avoided  by  attention  to  the  other  signs  of  emphysema,  and 
especially  to  diminution   or  obliteration  of  the  superficial  cardiac 

'  I'liyiK",  Uiit.  Aled.  Jouriuil,  Fob.  5tb,  1870. 
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dulness,  wliich  always  occurs  -when  a  distended  lung  pusLes  the  heart 
away  from  the  chest  wall.  Weakness  of  the  first  sound  of  the  heart 
is  also  most  valuable,  in  the  absence  of  emphysema,  as  concunent 
evidence  of  the  diminished  force  of  its  contraction.  Other  symptoms 
of  fatty  degeneration  are  of  less  significance,  except  perhaps  slowness 
of  pulse,  which  is,  however,  rare ;  the  special  forms  of  dyspncet 
are  also  too  rare,  and  they  are  also  too  equivocal,  to  be  of  much  vahe. 
Some  weight  has  been  attached  to  the  syncopal  seizures  which  occw 
in  this  disease,  and  especially  to  the  mixture  of  syncopal  and  cerebnl 
symptoms.  Mental  depression  has  also  received  attention  as  adding 
weight  to  other  symptoms.  Pallor  of  the  surface  has  a  similar 
significance. 

(2).  On  the  Presence  of  Similar  Degeneratimi  elsewhere,  —  Senile 
degeneration  is  in  some  pei'sons  local,  much  more  commonly  it  is 
general,  and  its  wider  manifestation  may  give  significance  to  cardiac 
symptoms,  which  alone  would  be  of  little  import.  Of  these  d^ene- 
rations  the  most  important  are  those  of  the  vascular  system,  of  which 
the  heart  is  part.  The  smaller  vessels  are  accessible  to  direct  ex- 
amination, and  their  degeneration  is  manifested  by  hardness  and 
tortuosity.  Perhaps  of  next  significance  is  the  change  in  the  coma 
known  as  "  arcus  senilis,"  and  which,  since  it  was  shown  by  Cantra 
to  depend  on  fatty  degeneration,  has  attracted  much  attention  as  con- 
venient indication  of  a  diathetic  tendency  to  such  a  change.  That  it 
has  such  significance  in  some  cases  is  unquestionable,^  and  it  has  been 
thus  accepted  by  Quain,  Barlow,  Paget,  and  others.  But  its  value 
may  easily  be  over-rated.  Like  every  other  local  degeneration,  it  niav 
be  part  of  a  similar  widely-spiead  change  or  it  may  be  an  isolate^i 
phenomenon.  The  latter  is  the  case  perhaps,  more  frequently  than 
the  former,  and  has  led  many  observers  to  deny  that  any  weight 
can  be  attached  to  it  as  evidence  of  fatty  degeneration  of  the  heart. 
Haskins-  has  recorded  twelve  cases  with  no  affection  of  the 
heart,  A  wider  observation  has  shown  that  the  truth  lies  between 
the  two  extremes,  and  that  the  arcus  senilis,  as  already  stated,  may 
ftivc  weight  to  other  characters  but  alone  is  of  little  significance. 
Other  evidences  of  degeneration  are  of  still  less  value ;  but  gre)*ncss 
of  hair  is  probably  a  stronger  evidence  of  degenerative  tendencies 
than  is  its  loss. 

(.'■'.  The  crisfcnce  of  a  recognised  cause  of  fatty  degeneration  i« 
als(  d'  considerable  value  as  an  aid  to  diagnosis.  Of  the  various 
ca;:5cs,  chronic  alcoholism  is  that  wliich  is  most  frequently  associatixl 
with  the  degeneration ;  and  most  frequently  assists  the  diagnosis. 

Peooxosis. — Molecular  degrnerallon  of  the  heart  is  always  serious, 
but  its  gravity  varies  much  under  (liferent  circumstances.  The  con- 
dition to  which  danger  is  espec'.  ^ly  related  is  the  persistence  of  the 
cause  of  tlie  degeneration.     As  loug  as  the  cause  lasts,  the  degeneration 

'  Luitblcn,  Virchow's  Archiv,  1871,  p.  91. 
*  Ann.  Jour.  Med.  Sciences,  Jiuuiarv,  1853. 


FATTY  DISEASES  OF  THE  HEAliT. 


7Pfi 


contiuues  and  increases.  Life  depends  on  the  maintenance  of  the 
functional  jmwer  of  the  walls  of  thc^  heart-,  and  progressive  degeneration 
must  sooner  or  later  produce  death.  If  the  cause  of  the  defeneration 
ceases  to  net,  the  disease  ceases  to  pro^-ess,  and  if  niodei-ate  in  degree, 
ma}',  it  is  probable,  even  he  i-ecovered  from.  When  a  certain  point  of 
damage  has  been  reached,  the  condition  seems  to  preclude  more  tlian 
partial  restoration  of  structure. 

Tlie  forms  of  degeneration  which  occur  in  acute  diseases  are  those 
in  vhich  the  immediate  danger  is  greatest,  but  at  the  same  tinjc  the 
nltimate  prognosis  is  usually  favourable.  It  is  immediately  grave, 
hecause  the  heart  is  often  unable  to  resist  the  prostrating  intluonce  of  the 
general  di^^ease.  It  is  ultimately  good,  because  the  causal  disease  soon 
ceases,  and  often  before  the  change  in  the  heart  has  reached  an  irre- 
jiorable  degree.  After  the  acute  illness  is  over,  the  patient  may  die 
Jrom  the  subsequent  slow  failure  of  the  heart,  but  fi-equontly  he 
recovers,  sometimes  completely,  sometimes  with  some  permanent 
damage  to  the  substance  of  the  heart. 

In  chronic  degcnomtion  the  immediate  prognosis  is  less  grave,  but 
the  ultimate  prognosis  is  worse  than  in  the  acute  cases.  Tliose  are 
the  most  hopeful  in  which  there  exists  a  i*eniovab]c  cause  of  degenera- 
tion, such  as  the  consumption  of  alcohol.  Wliere  the  malady  has 
arisen  as  a  senile  degenei-ation,  or  as  a  widely-spread  idiopathic  change, 
and  the  conditions  of  life  are  unalterable  for  good,  the  prognosis  is 
ver}-  unfavourable.  It  is  worse  also  the  earlier  in  life  the  patient  is 
attacked,  since,  as  Quaiu  pointed  out,  early  age  often  entails  an  in- 
ability to  obtain  that  rest  which  alone  can  ward  of!'  the  consequencea 
j^ic  disease. 

H^e  fatty  degenei-ation  of  the  heart  which  coexists   with  a  like 

^generation  in  the  vessels  has  been  regarded  as  being  not  without 

advantages  :  adapted,  in  senile  atrophy,  to  the  lessened  mass  of  blood,' 

and  diminishing,  l>y  the  lessened  strength  of  contraction,  the  strain  to 

^hich  rotten  vessels  are  exposed.* 


wnic 


'keatmknt. — Advanced  fatty  degeuemtion  of  the  lieart  is  generally 
an  irremediable  condition.  Something  may  be  done  to  ward  off  its 
effects,  but  little  to  restore  the  heuit  to  its  nonnal  sla.te.  In  slight 
degenei-ntion,  improvement,  even  perhaps  i-ecovery.  may  take  place. 
The  gieat  end  to  be  aimed  at  is  the  removal  of  the  cause.  In  the 
acute  degeneration  of  pyrexia  there  is,  as  stated,  everv'  reason 
to  believe  that  a  state  of  granuhir  degeneration  may  tie  recovered 
from,  when  the  cause  has  ceased  to  act.  A  chief  object  in  treatment 
must  therefore  be  to  maintain  the  strength  of  tlie  patient,  to  keep 
his  heait  going  by  judicious  stimulation  until  the  disease  is  over. 
Ueneral  tonics  will  then  ai<l  recoveiy.  .Stn'rlinia  lias  been  thought 
by  mnny  to  bo  of  great  use. 

:  chronic  forms  of  degeneration  there  is  frequently  little  room 


1  Ci-isp,  TieatUc  on  the  Dlootl-TesseU,  1851,  p.  363. 

>  Sir  M'.  Ji'tincr,  A'MrcRa  to  the  Britifili  >!til.  Af»oriAt!o»,  186P. 
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for  therapeutics.  The  change  is  too  often  due  to  conditions  beyond 
the  influence  of  any  means  at  our  disposal.  All  removable  causes,  how- 
ever, such  as  chronic  alcoholism  and  gout,  must  be  carefully  searched 
for,  and  their  influence,  if  possible,  removed  or  neutralised.  A 
fair  amount  of  nitrogenous  food  is  necessary.  Restriction  of  fat  U 
of  more  doubtful  benefit.  Tonics  axe  useful— iron,  quinine,  or  strych- 
nine. Digitalis  has  been  recommended  to  strengthen  the  fibres  which 
are  weakened  but  not  destroyed.  Walshe  says  it  is  most  useful  where 
the  pulse  is  frequent  and  dilatation  coexists.  If  the  degeneration  can 
be  arrested,  hypertrophy  of  the  remaining  fibres  may  occur,  and  help  to 
restore  the  functional  power  of  the  heart. 

In  every  form  of  degeneration  care  must  be  taken  not  to  oveitai 
the  heart.  Its  weakened  texture  is  easily  damaged  still  further,  and 
approximate  health  depends  on  the  avoidance  of  exertion,  &c.  Effort 
with  closed  glottis  must  be  especially  avoided,  such  as  pulling  on 
boots,  lifting  weights,  straining  at  stool;  the  latter  has  in  serenl 
instances  been  the  immediate  cause  of  cessation  of  the  heart's 
action.  All  causes  of  syncope  must  also  be  carefully  avoided.  In 
acute  illness,  the  horizontal  posture  must  be  carefully  maintained 
as  long  as  the  cardiac  failure  continues,  and  it  must  be  left  off  witli 
caution.  The  general  health  must  be  carefully  attended  to.  A  hfc 
in  the  open  air  is  strongly  praised  for  such  cases  by  Stokes.  Tte 
digestive  organs  must  be  put  right,  and  the  heart  preserved  from 
every  cause  of  embarrassment  to  its  action. 

Stimulants  are  needful  for  the  cardiac  failure,  and  a  difliisiblf 
stimulaut  may  be  kept  at  hand  for  the  syncopal  attacks.  Cotlw 
has  been  strongly  praised  by  Desuos  aud  Hiichard  in  tlie  dogencration 
of  snialUpox. 

Haydeii  has  found  the  nitrite  of  aiiiyl  of  service  in  the  paroxysm- 
of  rhythmical  dyspncea.  It  is  equally  useful  iu  the  attacks  of  suflo- 
cative  oppression  or  anginal  ])ain. 

Pain  may  be  relieved  by  sedatives  such  as  have  been  reconiuiondthl 
for  the  pain  in  dilatation  of  the  heart.  But  equal  caution  is  ut-cdf;:! 
respecting  the  use  of  opiates,  especially  by  hypodennic  injection.  1 
have  known  half  a  grain  of  morphia,  injected  hypoderniicallv. 
followed  by  death,  of  which  there  was  no  premonition.  Oriuen"! 
relates  a  case  iu  wliich  the  same  quantity  was  taken  by  the  mouth. 
and  death  occurred  during  the  ensuing  sleep.  Chloroform  should  nut 
be  inhaled ;  etlier  should  be  employed  instead.  In  a  large  majority  »»! 
cases  of  death  while  under  the  influence  of  chloroform,  fatty  degeu«.- 
ration  of  the  heart  has  been  found. 

liLTTUKi:   OF   TlIK   IlKAliT. 

This  accident  occurs  in  a  considerable  proportion  of  tlie  cases  '•: 
fatty  degeneration,  both'  simple  and  associated  with  ovei-growlh  of  l.i' 
Conversely,  fatty  degeneration  is  by  far  the  most  common  cause  of  ni;'- 
ture.  Spontaneous  rupture  never  occurs  iu  u  healthy  heprt,  and  ih 
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number  of  cases  duo  to  any  other  cause,  as  abtscess,  or  nneuriso],  or  deep 
endocardial  ulceration,  is  very  small.  Out  ofuue  hundred  cases  of  rup- 
ture collected  by  Quain,*  in  seventy-seven  fatty  degcueratioa  was 
detected  by  tljc  microscope,  and  of  the  i-euiaining  cases,  in  nil  but;  two 
either  softening  was  noticed,  or  the  state  of  the  heart  was  not  men- 
tioned. It  is  thus  probable  that  in  at  least  uine-tentiis  of  the  cases  ul 
ruptm-e  fatty  degeneration  is  the  condition  of  the  cardiac  wall  to 
which  tlie  accident  is  due. 

The  degv'neration  which  permits  rupture  is  rarely  uniform  throughout 
the  whole  of  the  cardiac  walls.  Unrtbrm  degeneration  causes  uniform 
w  eakeniiig ;  the  force  of  contraction  is  lessened,  and  there  Is  no  spot 
specially  incompetcut  to  bear  the  lessened  strain.  It  is  when  the 
degeueration,  as  is  so  commonly  the  case,  is  unequal,  and  especially 
when  the  degeneration  in  a  limited  area  reaches  a  liigh  degi'ee,  thtiib 
ruptui-e  takes  place;  The  contraction  of  the  more  healthy  portions  of 
the  caixiiac  Willi  puts  upon  the  more  rotten  portion  a  strain  which  the 
former  can  bear,  but  wliich  the  lidter  is  quite  unable  to  bciir.  This 
unequal  cliau^e  is  the  form  which  is  associated,  as  its  immediate  cause, 
with  local  and  degenerative,  rather  than  witli  general  or  inflammator}- 
causes.  It  rarely,  for  instance,  results  from  the  damage  to  the  cardiac 
wall,  from  endo-  and  peri-carditis,  or  from  pyrexia;  wliereaa  ibis  com- 
mon in  the  degeneration  secondary  to  unequal  fatty  giowth  and 
intiltration,  and  still  more  frequent  in  that  which  results  from  vascular 
obstruction,  chronic  or  acute.  It  is  not  uncommon  to  iind  a  degene- 
i"ated  or  thrombosed  branch  of  the  coronary  artcrj'  going  straiglit  into  a 
patch  of  intense  fatty  degeneration  in  wliich  the  rupture  has  occmTcd.* 
Tlje  sudden  occlusion  of  a  vessel  by  embolism  may  cause  a  similar 
patch  of  softening. 

Tliere  is  another  way  in  which  ruptm-e  has  sometimes  been  produced 
by  tlie  association  of  diseased  vessels  and  fatty  change.  The  degene- 
rated vessels  may  give  way  ;  the  residtiug  extiuvasation  readily  tears 
its  way  in  the  softened  tissue,  and  may  reach  the  sui-facc.  being  assisted, 
uo  doubt,  by  the  contmctions  of  the  heart.  The  systole  of  the  heart 
empties  its  vessels  of  blooil,  and  when  a  hotmorrhage  has  occurred 
into  the  substance  of  the  waD,  the  contraction  must  compress  tlie  effused 
l>lood,  and  force  it  in  the  direction  of  least  resistance.  It  is  not  un- 
common to  find  more  than  one  extravasation  in  the  wall  of  the 
heart.^  Such  luemorrhages  are  said  to  be  sometimes  the  result  of 
embolism. 

The  cliief  other  causes  of  rupture,  aneurism  of  the  heart,  cy^ts  iu 
its  walls,  tic,  are  considered  elsewliere. 

The  influence  of  the  degenerative  conditions  is  seen  in  the  efiect 
of  age  on  the  occurrence  of  rupture  of  the  heart.  The  accident 
occult  chiefly  in  the  old.  Of  the  cases  collected  by  Quain, 
two-thirds  were  over  GO.     The  mean  of  forty-eight  cases  has  been 

K      '  L\iaiU*iuu  LoctTircf,  Lancot,  1872. 

■  «  Quoin,  r«th.  Trans,  iv.  80.     Simon.  Borl.  Kliiu  Woclwtwclmft,  1872,  No.  iSi. 

■  "  Colin,  002.  dcs  HOtitnnx,  1867,  p.  104, 


788 


.4  SYSTEM  OF  MEDICISK. 


found  tu  be  08  years.^  Most  collections  of  cases  have  shown  Uk 
accideut  to  he  mure  frequent  in  the  male  sex.  but  (^hiain's  str 
give  an  equal  number  of  cases  in  eai.'li  sex.  Occasionally,  heav..L.M. 
predisposition  lias  appeared  to  influence  the  occurrence,  and  f.ven  ihc 
.scat  of  rupture,  i)erhupa  by  similarity  of  vascular  distribution,  i 
classical  instance  i.s  the  death  of  George  II.  and  liis  rcJaliun.  Uh 
Princess  of  Brunswick,  of  rupture  of  the  right  ventricle. 

In  primary  rupture  of  the  heart  the  innnediate  cause  of  the  teir 
is  probably  a  contraction  of  undue  strengUi,  the  strain  upon  ik 
fibres  being  gieater  than  the  degenerated  texture  can  resist.  Thus  tfc- 
accident  has  commonly  occuned  during  conditions  of  excited  nclioii 
of  the  heart,  during  unusual  efibrt,  such  as  running  to  catch  n  '<  ■ 
lifting  a  weight,  cough,  straining  at  stool,^  or  during  emotional  < 
meut.  Of  twenty-four  eases  collected  by  Barlh,  in  five  death  occurmi 
during  the  act  of  defjecation.  Sometimes  no  undue  exertion  can  be 
traced,  the  symptoms  come  on  suddenly  while  the  patient  is  at  rest 
even  during  sleep.^ 

All  parts  of  the  muscular  substance  of  the  heart  are  lithle  Ift 
mptiuv.  It  has  occuned  in  the  walls  of  each  ventricle,  of  Mcb 
auricle,  in  the  septum  between  tlie  ventricles,  and  in  the  papillaiy 
muscles.  It  is  however  far  more  frequent  h\  the  left  ventricle  ihwi 
iilsewhere.  All  statistics  agree  in  showing  that  the  loft  ventricle  ts 
the  scat  of  rupture  in  three-ijuartei's  of  the  cjises,  and  that  it  is  at 
least  twice  as  frequent  in  the  anteiior  as  in  tlie  posterior  widl.  TV 
usutd  seat  is  near  and  j>arallel  to  the  septum,  and  not  far  frcmi  tV 
npex.  About  twelve  per  cent,  of  the  cases  occuiTed  in  tht 
ventricle,  about  six  per  cent,  in  the  right  auricle;  while  ou!> 
or  three  per  cent,  have  occun-ed  in  the  wall  of  the  left  auricle  anrt 
in  the  septum. 

T!ie  size  of  the  rupture  varies  from  a  point  scarcely  recoguisahlc  I" 
an  inch  in  length.     It  may  be  larger  on  the  inner  .surface  than    ' 
outer  suriace.     Sometimes  it  is  larger  outside,  and  the  inner  (m 
may  be  small,  and  conceiiled  among  the  coliimme  camea?.     AViieu  tbr 
latter  is  the  case,  Blaud  thought  that  the  rupture  had  occurrc-il  froiu 
without  inwards.     Tlie  course  of  the  rent  is  often  oblique,  so  tlail 
inner  and  outer  openings  do  not  correspond.     It  is  usuiilly  }  iviV  ' 
to  the  muscuJar  fibres,  less  frequently  across  them.     The  ruptu 
usually  single ;  sometimes  there  are  sevei'al  partial  ruptures,  ami  '>»« 
complete.     A  coagulum  usually  lies  between  the  lips  of  the  rent,  aii'l 
the  cavity  of  the  pericardium  is  usually  tilled  with  clot. 

A  morbid  state  of  the  heart,  to  which  the  rupture  may  lie  ascribed, 
is  always  pi-eseni     In  the  rare  cases  in  which  fatty  degeneration  or 

*  lu  llie  fen  caws  ou  rccuJ  of  luplurc  of  the  heart  b1  nulur  ngts  iiu«*t  mur 
otiicr  LflUM'jt  iliiiii  fatty  ilrKi'iicrulion.     In  nirilure  of  lUc  Kit  viutiicic,  for  ixistiin 
wt.ninii  opcil  iO,  dcsLTibcU  by  Orccoric  (Virchow,  Jalirosb.  1S70),  llu*  cai»o  wm  h    . 
fomtuii  nl  a  riittiliir  ulcer,  piobouly,  Muce  tl:e  w<'i>m»  Wfl'i  IIh'  snlyri t  of  couiliu.: 
syiiJiilis,  duo  to  a  softeiictl  giniitua.  ' 

'  Aroh.  iMxi.  Jo  Mt-d.  1871. 

•  *^wnin,  Pnth.  Tmns.  i.  62. 
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^,,  or  other  change,  has  not  been  detected,  defreneration  of 
the  coronary  arteries  Itos  been  found  when  looked  for,  and  the  rupturii 
tai  probably  been  produced  by  iutci-stitlal  bfemorrlia^o. 

?ivMPT<:tMS. — Sudden,  intense  pain  usually  marks  tlie  occurreucii  of 
the  nipture.  The  pulse  becomes  at  ouce  extremely  weak  and  irregular, 
and  soon  imperceptible.  There  is  pallor  and  coldness  of  tlie  surface, 
consciousness  is  lost,  the  patient  may  vouiib,  respirution  cease^s,  and 
dealb  occura  in  a  few  moments.  Sometimes  consciousness  is  lost 
before  any  manifestation  of  paiu  can  be  made.  Tlie  perecm  falls, 
pallid  and  unconscious,  a  few  breaths  are  drawn,  and  he  is  dead.  In 
seventy-one  out  of  one  hundred  cases  of  rupture,  collected  by 
Qanin,  death  was  thus  rapid.  Occasionally  the  patient  lives  for 
several  hours,  even  for  a  few  days,  with  intense  cardiac  distress,  aud 
eviilence  of  cardiac  failure.  The  paiu  may  extend  tiown  the  left  arm, 
sometimes  down  the  right  ami  also.  Vomiting  is  trouble-sonie,  and 
lias  been  referred  to  the  irritation  of  the  fibres  of  the  pneunioija^lrio 
by  the  slowly  progressing'  i-ent.  It  may  be  accouipanied  by  diarrhcea  so 
inteuse  that  an  attack  of  cholera  is  simulated.'  In  a  few  c:ises  the 
€Our84>  of  the  symptoms  is  less  regular.  Some  improvement  takes 
place,  and  then  the  symptoms  recur.  Walslie  believes  these  stages 
repre^^ent  the  rupture  of  successive  layers  of  the  cardiac  wall.  lu 
a  oa.se  recorded  liy  Crisp  *  vomiting  aud  pain  for  several  hours 
were  followed,  before  deatli,  by  the  cessation  of  t!ie  paiu.  Five  cases 
out  cf  one  hun<lred  collected  by  Quaiu  lived  forLy-eijj;ht  hours. 
One  lived  a  week.      In  some  of  the  wise.s  in  which  the  patient  lived 

11  a  few  days  the  niptui-e  was  through  the  septum  only.^  A  (;ase  is  on 
tord  of  rupture  through  the  posterior  wall,  in  which  the  patient  lived 
rsix  days. 
When  the  patient  lives  sufHcieutly  long  to  allow  a  physical  exa- 
inination  of  the  chest  to  be  made,  the  pulsations  of  the  heart  are  found 
to  be  imperceptible,  increase  in  the  cardiac  dulness  may  be  recognisotl 
juat  before  death,  or  for  some  hours  previously.*  Probably  in  such  a 
case  the  rupture  is  at  first  small,  blood  escapes  into  the  pericardiuTu, 
slowly,  and  chietly  at  the  ])eriod  of  complete  distension  of  the  heart. 
ami  the  accumulation  of  blood  in  the  i>ericardium  lessens  the  degrei* 
_of  diastolic  distension  of  the  heart,  and  of  the  escape  of  blood.  A 
of  temperature  of  2-}/  C.  was  observed  in  Liouvi lie's  case. 
[Itupturc  of  tiic  papillary  muscles  and  chordie  tendiue.e  give  rise  to 
Idcn  but  le.ss  ur^jent  sym[ttoius,  aud  are  described  in  the  ailicle  ou 
les  of  the  Valves  of  the  Heart. 


[Diagnosis. — From  simple  syncope,  and  from  all  forms  of  cerebral 
of  consciousness,  rupture  of  the  heart  is  distinguished  by  thu 


t 


»  Uiid,  Xook  Magiu  fur  Laegevitlsk,  Ul.  2^,  p.  103.    Virchow,  Johwsb.  1870,  ii.  P(J. 

*  Vatli.  TrnH'*.  i.  «2. 

»  Dc  Unrry,  Arch.  f.  Klin.  Med.  rii.  1P2. 

Liuavillr,  Citz.  dc  Taru,  1808,  No.  60.     Simon,  HtTl.  Klin.  Woclienncliiift,  1872,. 
0.46. 
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suddeu,  intense  pain.  'Wliere  pain  is  absent  deatb  is  uenally  too  rajad 
to  permit  dingnosis.  Tlie  cessation  of  the  pulse  is  peculiar  to  niplmt, 
and  (listingnisbcs  it  trom  othev  less  grave  causes  of  cardiac  pain,  b* 
angina  ]»ectoris.  From  rupture  of  an  aneurisn),  lliat  of  tbe  heart  mar 
he  distinguished  only  by  the  rapidity  of  the  symptom?,  and  by  the 
absence  of  the  ])hysical  signs  of  pericardial  effusion.  The  pain  and 
vomiting  may  cause  a  slow  case  to  be  mistaken  for  gastric  dbtirrb- 
ance ;  ^  the  profound  syncopal  symptoms,  and  the  seat  of  the  pain, 
should  ])revent  such  an  error. 

PROCfNOSTS. — Complete  rupture  of  the  heart  is  of  necessity  fatil. 
It  is  rarely,  indeed,  that  the  occasion  for  a  prognosis  presents  it«l/. 
In  cases  of  slower  rupture,  where  the  tear  is  at  first  incomplete,  thf 
prognosis  is  scarcely  less  certain.  No  case  is  on  record  in  which  t 
spontaneous  nipture  has  been  sliown  to  have  healed.  The  maoner 
in  which  wounds  of  the  heart  sometimes  lieal  suggests  the  possittlitt' 
of  a  like  result  in  rupture  ;  but  the  diseased  state  of  the  walU 
which  permitted  the  rupture  seems  to  preclude  any  att^jnpt  it 
cicatrisation.  It  is  just  possible,  however,  that  a  partial  rupture  o( 
a  comparatively  healthy  lieart,  by  interstitial  hyemorrhage,  may,  ^TtT- 
careful  treatment,  heal.  (.)ne  or  two  cases  are  on  record  in  ^ 
the  s>'niptoms  of  partial  rupture  passed  away,  and  it  is  pos&iaie 
that  they  may  have  been  of  tliis  character. 

Treatment. — In  complete  rupture  death  is  too  speedy  to  peimit 
treatment.      "Where    the    sym](toms    are    of   slower    pi-ogreas,  uA 
the  nipture  partial  only,  an  attempt  may  l>e  made  to  prevent  iu 
extension.     The  tearing  force  being,  in  all  probability,  due  to  tb? 
contrai'tions  of  the    heart,  these  must  be  retlnced  to    a  mini  :    ii 
Absolute  rest  should  be  secured.     Aconite  may  l)e  given   !»■: 
<louble   jiuvpose  of  tJius   lessening   the  force  of  the   hrjirt    ;ii 
relieving'  pain.    No  stinudants  should  be  given.    Ice  should  h^  s>i_  • 
and  stimulating  applications  to  the  epigastrium,  such  as  chloroform,  or 
spougo-piiine,  or   camphor  liniment,  may  lessen  the  vomiting  an'I 
afford  some  relief  to  the  pain.     There  is  only  too  certain  reason  to 
feai'  a  steady  inci-ease  in  the  symptoms. 

>  TIloulIl^uI^  l,anr*;t,  1871,  ii.  635. 
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'NONYMS. — Fibroid  lufilti-aliou;  Fibroid Trausfonnation  (Ormerod) ; 
lective   Tissue  Hypertrophy  (Quain) ;   Cirrhosis  of  the  Heart ; 
Itiration   of  tlie    Heart ;    Chronic   Rlyocarditis  ;    Schwielen    dea 
Kerzfleisches. 

^B)CFl>*iT]ON. — Fibroid  dLscaso  of  the  heart,  cardiac  fibrosis,  as  it 
may  be  termed,  consists  in  an  increase  in  the  interstitial  counective 
tissue,  without,  or  moi-e  commonly  witli,  a  secondary  atrophy  of  the 
muscular  fibres. 

The  change  may  affect  the  whole  heart  in  slight  degree,  or  a 
limited  ijoitiun  in  a  liigh  degree.  Increase  in  the  interstitiid  fibrous 
tissue  of  the  heart  may  result  from  chronic  intlammaiiun,  and  all 
forms  of  fibroid  disease  arc,  thei*eforo,  Ly  some  authorities,  regarded 
as  forms  of  myocarditis.  l»ut  the  condition  Tuay  certainly  arise  by  a 
slow  chronic  process,  in  which  no  characteristic  of  inflammation  can 
be  traced. 

^^Bjstory. — Induration  of  tlie  heart,  when  considerable,  is  so  obvious 
^morbid  st^ate  that  it  early  attracted  attention.  It  is  said  to  have 
been  described  in  152'J  by  I^nivenius,  a  Florentine  physician.  Seuac 
and  ^fcrgagni  noticed  its  occurrence.  Fothergill  recorded  a  case  in 
which  the  heart  was  examined  by  John  Hunter.'  Con'isart  described 
an  example  in  whicli  the  ventricles  s<mudi!d  like  horn  when  struck, 
and  gi-ated  under  the  knife.  Laennec.  Bertiii,  Bouillaud,  Hope,  all 
described  it,  and  the  Ia.st  thiee  ob8er\'ei-s  regarded  it  ixs  an  eiVect  of 
chronic  intkmmation.  Kokitansky  described  it  in  its  relntion  to 
aneurism  of  the  heart.  Many  cases  have  been  brought  before  tlie 
Pathological  Society,  and  the  disease  has  been  the  subject  of  special 
vindy  in  this  country  by  Quain  ■  and  Hilton  Fagge,^  in  Germany  by 
bkoda,*  l)ittrich,o  and  Skrzeczka/  and  in  France  by  Pelvet." 

»  Mi-il.  Oljs.  and  Inii-  v.  177-1,  \\  252. 

'  I.uiiiViaii  Uetiiri'S,  1872;  I^uicct,  1872.  vol.  i. 

'  I'ntli.  Traiia.  1871,  p.  04. 

*  Wiciior  \Vui-lK'UF<KrirM8d«.     %M.  Zdtuiig.  lljOO. 

'"'  riugir  Vu'itcljftliroachrift,  1S5'2. 

«  Viri'how,  Aichiv,  isr*?,  xi.  17«. 

'  Dc»  AiwvrysiKi'H  du  C'tDur.     TaiiK,  1S<I7. 
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Etiology. — The  caiises  of  fibroid  Jegeaei-atioii  are  atiU  little  Lnowa 
It  is  certainly  more  frequent  in  men  than  in  women,  and  chit*Iiy  occur 
(luring  or  after  middle  life.     The   right  side  of  the  heart  is  -     1  ' 
be  iilVected  occasionally  in  fcetal  life.     It  is  not  commonly  as- 
with  fibroid  degeneration  of  other  organs,  and  it  seems  not  s; 
related  to  the  habits  or  conditions  of  lite  of  the  individual.     \\  ■^ 
believes,  however,  tlmt  it  is  sometimes  due  to  chronic  alcoholism,    iu 
occurrence   is   ehietly  influenced  by  local    causes.      Long-continmd 
intermitting  congestion    of   the  heart  causes,  as   Jenner  ^    showei. 
tonghening  and  indumtiun  of  the  organ,  with  increase  in  the  intet- 
sfcitial    tissue.      Tlie    frequent    existence    of    fibroid    overgrowth   in 
hypertrophy  of  the  heart  is  probably  due  to  the  con^stion  which 
i-esults  from  the  cause  of  the  hypertrophy.     lyx^al  iniiammatiun  inaj 
result  in  fibroid  change,  as  in  the  superlicinl  layers  of  the  heart  \\xa 
pericarditis.     Where  the  fibrosis  is  Limited  in  area,  it  has  also  b«^.il 
ascribed  to  an  extension  to  the  wall  of  adjacent  endo-  or  peri -carditis,  bat 
Hilton  Fagge  has  suggested  tlmt  the  traces  of  inflammation  which  wt 
found  may  be  secondary  to  the  fibroid  cliange,  and  cannot  W  Xakax 
as  proof  of  such  an  origin.     Injuries,  blows  on  the  precordial  ftigion, 
have  been  assigned,  in  some  cases,  as  the   cau.se  of  the   syii»i>i  nn- 
Lastly,  there  is  clear  evidence  that  syphilis  is  capable  of  < 
local  indurations  of  the  heart;  most  probably  by  the  transforniitt 'u 
into  fibrous  tissue,  of  "ummatous  jrrowths. 


Patholooical  Axatomy. — The  slighter  diffused  form  of  fibro<;i>  mnr 
affect  the  whole  heart,  or  only  one  chamber.  Tlie  intenser  form  i:: 
limited  to  a  portion  of  one  chamber.     Occasionally  a  high  d*  . 
fibi'oid  groAvth  may  extend  around  the  heart,  and  has  been  th 
as  a  true  "stenosis  of  the  heart.-"    In  the  fibroid  change  s- 
pericarditis    the   outer   layers  of    the  heart  are   most   ai: 
sometimes  one-half  of  the  thickness  of  the  wall  may  be  tiansrutuMsi 
into  fibrous  tissue. 

The  local  forms  of  fibrosis  aflbct  the  papillary  muscles  more  fre- 
ipR'utly  than  any  other  parts.  These  may  bo  entirely  traasforaied 
into  fibrous  tissue  of  tendinous  aspect.  Moi*e  rarely  the  wall  of  the 
heart  is  the  seat  of  circumscribed  changes,  especially  the  noi.* ' 
hood  of  the  apex.  They  are  also  found  in  the  septum,  and 
posterior  wall  lU  tiic  base.  lu  the  right  ventricle  the  dcgener.if.:' )  - 
usually  near  the  ba^e.  The  local  forms  are  eommouly  most  iii-uiv':'' 
towards  the  inner  surface  of  the  wall.  If  the  whole  thickness  of 
the  wall  is  affected,  it  is  rendered  thinner,  even  apart  from 
risiniil  bul<'in" 
thickened. 

The  din'use  fibi-osis  renders  the  wall  of  the  whole  heart  to^gh(^r,  inof^ 
resistant  to  the  fingers  and  knife.     Sometimes,  when  the  nev^ 
is  soft,  and  the  muscular  fibres  are  degenemted,  the  coasisteuct  :  -. 

»  M«L  Cliir.  Trans.  xliiU 
'  IMttritli,  loc.  cit. 


The  endooardiuiu  over  the  degencmtion  is  oftwi 
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HI  be  increased,  may  even  be  diniiuished.  The  change  may  alter 
very  little  the  naked-eye  appearances,  or  the  enlarged  intermuscular 
septa  may  be  visible  in  the  cut  section.  The  localised  change  usually 
preaenU  a  glistening  fibrous  appearance,  grey  or  white,  sometimes  of  a 
greenish  or  bluish  tint.  The  section  may  havt'  a  Hpongy  iippearance, 
XUiltoD  Fagge.)  "Where  less  advanced,  whitisli  banda  and  tracts  of 
^brooB  tissues  may  be  seen  in  the  muscular  substance.  In  some 
cases  several  separate  areas  are  affected.  Occasionally  calcareous 
deposits  have  been  found  in  the  changed  tissue. 

Under  the  microscope  tlte  localised  forms  present  well-developed 
fibrous  tissue  with  nuclei.  In  more  recent  cases  a  fusiform  cell- 
growth  has  been  found,  developing  into  fibres.  It  is  said  to  begin 
around  the  blood-vessels,  in  the  intermuscular  septa,  with  an  infiltra- 
tion of  nuclei  and  leucocyte-like  cells.  Si^mctimes,  it  is  said,  the 
new  substance  appears  very  obscurely  fibrillated  or  amorphous,  and 
way  undergo  fatty  degeneration.  Pelvet  has  seen  much  elastic  tissue 
In  some  specimens.  Tlirough  the  fibrous  tissue  the  muscular  fibres 
knay  be  seen  passing,  lessened  in  number,  sometimes  narrowed  by 
bressure,  or  the  seat  of  fatty  degeneration.  It  is  rare  for  them  to 
Siaappear  entirely.  Occasionally  the  degeneration  is  iu  excess  of 
the.  development  of  fibrous  tissue,  and  the  affected  area  sofLens. 

CoNSEQUEN'CES. — The  effect  of  fibrosis  on  the  form  and  size  of  the 
heart  varies.  Hypertrophy  and  dilatation  usually  co-exiat  with  the 
diffuse  change,  and  sometimes  the  overgrowth  of  the  muscular  and 
fibrous  tissues,  advancing  ^,/ri  passu,  may  enlarge  the  heart  to  vast 
dimensions,  as  iu  the  specimen  preserved  in  St.  George's  Hospital 
Mtd  described  by  Quain.^  The  increase  in  the  fibrous  tissue  which 
results  from  congestion  is  commonly  gre.iter  in  the  right  ventricle 
than  the  left.  Localised  fibrosis  also  often  occurs  in  hypertrophied 
beart^i  although  it  may  be  found  in  hearts  which  ai*e  normal  in  size. 
The  cavity  may  present  little  change,  or  it  may  be  generally  dilated. 
More  commonly  the  wall  of  the  affected  spot  is  bulged  out  into  an 

turism.  (See  Aneurism  of  the  Heart.) 
hrMPTOMS. — The  necessary  effect  of  fibrosis  of  the  heart  will  be, 
Corvisart  clearly  taught,  to  lessen  its  contractile  power.  Tf»e 
bsed  form,  therefore,  promotes  dilatation  or  lessens  the  effects  of 
the  hypertrophy  which  it  accompanies.  The  symptoms  of  the 
localised  form,  in  marked  cases,  have  commonly  been  those  of  cardiac 
weakness.  Dyspnoea  and  dropsy  have  been  the  chief  troubles,  and 
in  their  general  character  the  symptoms  resemble  those  of  dilatation 
of  the  heart.  The  impulse  is  weakened'  The  drst  sound  is  weak 
and  toneless,  and  it  has  been  noticed  to  be  much  weaker  over  the 

'  Lnmleian  L«ctnre«,  loc.  cit. 

'  Lwnnec  tauglit  that  induration  increasw  the  finnnesB  of  tbo  hc&rt's  coutracUon  ; 
Imt  tKIa  wu  probably  &  huty  concIm>!dn  from  the  (trronu^t  of  hyptTtrophieil  and  fitron;;!]^ 
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left  than  over  the  right  ventricle,  'when  the  former  was  most  affeci 
A  systolic  murmur  has  been  present  in  many  csi&es,  due,  in  some,  to 
regurgitation  from  fibrosis  of  papillary  muscles.  The  pulse  is  ireak. 
and  has  been,  in  some  cases,  veiy  infrequent  j  only  thirty  be^iti  pei 
minute  have  been  noted.  Cardiac  pain  is  present  in  a  conaideraWa 
number  of  the  cases.  In  many  instances,  however,  the  aymptama  hm 
been  entirely  latent  These  differences  depend  no  donht  paitl^  m 
the  extent  and  position  of  the  fibroaisj  affecting  the  action  (jf 
the  rest  of  the  muscular  tissue  more  in  some  cases  tlian  in  othta 
Death  in  many  instances  has  been  sudden,  apart  from  the  niptnn; 
or  even  the  existence  of  an  aneurism. 


Diagnosis. — Fibroid  degeneration  of  the  heart  ia  st  present  hai^ 
more  than  a  pathological  curiosity,  for  it  is  doubtful  "whether  it  hi 
ever  been  recognised  during  life.  Its  detection,  apart  from  the  8^ 
of  aneurism  of  the  heart,  must  depend  on  the  symptoms  of 
dilatation  without  its  physical  signs. 


Trkatment, — The  treatment  needed  is  that  for  cardiac  wesikne 
for  the  dilatation  which  it  regemblea  in  its  effects.  Best,  the  ai 
ance  of  all  strain  on  the  circulation,  and  the  administration  of  di;^taH 
to  strengthen  the  remaining  fibres,  are  the  chief  measnre?.  If  tbM 
is  any  suspicion  of  syphilis,  iodide  of  potassium  shotild  be  giwn, 
although  it  is  doubtful  whether  the  st^e  of  indoration  can  U 
modified  by  that  dnig. 


INDEX. 
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IDOUEN,  tympODitic  distension  of  the,  a 
cauM  of  dUpUcement  of  the  heart,  Ifi, 
27,  130  ;  colUpae  of  the.  also  affpcU  the 
position  of  the  hcftrt,  127. 
Abscess  of  the  heart,  68U  ;  a  cause  of  aneu- 
rism of  the  heart,  155  ;  of  ruplur«  of 
the  heart,  787. 
Abcc«8sea,    multiple,    in   the  longa,   from 

eiiiLuitam,  661. 
Aconitti,    Tulue   of.  in     the   trratment    of 
hypertrophy  of  the  heart. 727,  728  ;  of 
dilated  heart,  7^3. 
I      Adherent   perioardiam,    article  on,    438  ; 
1^^     inclalin;;, — pathological  anatomy,  438; 
^B     physical  signs,  442. 
^^4d dentitions  products  in  llie  heart,  article 
on,  165. 

r!,  predisposing  to  aneurism  of  the  heart, 
162;  to  angina  pectorw,  648;  to  dila- 
tation of  the  heart,  732  ;  to  fatty  over- 
growth of  the  heart,  701  ;  to  fatty  de- 
generation of  the  heart,  760  ;  to  fibroid 
disenao  of  the  heart,  792  ;  to  hyper- 
trophy of  the  heart,  694  ;  to  rheumatic 
pcncarditis.  187  ;  to  rtoal  pericarditis, 
408;  to  tuherrnlar  ]>ericarditis,  J68  ; 
to  rupture  of  the  heart,  797. 
Age,  intluenco  of,  on  the  position  of  the 
heart,  69  ;  on  the  weight  of  the  heart, 
0  ;  on  the  area  of  pencaidial  ilnlness, 
831. 
Albaminnria,  9(f  Bri^ht's  disease. 
Alcoholic  excess,  habitual,  a  cause  of  dila- 

Itation  of  the  heart,  733  ;  of  fntty  heart, 
762,  769;  of  fibroid  disease  of  the 
heart,  702  ;  of  Talrnlar  disease  of  the 
heart,  C81  ;  predisposes  to  the  occur- 
rence of  dtUiium  in  rhcnmatism,  273, 
285. 
monia,  ralne  of,  in  the  treatment  of 
angina  pectoris,  586  ;  of  dilated  heart, 
757  ;  ot  chr:}nic  rolvtilar  disease  of  the 
heart,  682.  6B6. 
yl,  nitrite  of,  vRlue  of,  in  the  treatment 
of  angina  pectoris,  673,  689,  686  ;  of 
dilated  heart,  756  ;  of  fotty  heart,  780  ; 
occasional  alarming  elTrcti  of,  692  ; 
mode  of  ailminiMralioii,  ftl'S. 
Anvniia,  predisposea  to  diLatation  nf  the 


heart,  733;  to  fatty  degeneration  of  the 

heart,  767. 

Ana-mic  measures,  so-called,  mode  of  pro- 
duction, 620,  6S9. 

Anasarca,  set  Dropsy. 

Aneurism  of  the  aorta,  a  canse  of  displace- 
ment of  the  heart,  129,  148  ;  of  nngina 
pectoris,  5^4;  of  hydrops  pericardii, 
532  ;  of  hypertrophy  of  the  heart,  699; 
of  peric.irditi-s,  426. 

Ancnrisro  of  the  heart,  729  ;  acute,  530  ; 
false  consecutive,  151,  154. 

Aneurism,  lateral  or  partiol,  of  the  heart, 
article  on,  149;  including, — aneurism 
of  the  left  ventricle,  150 ;  of  the  left 
auricle,  1S2  ;  of  the  valves,  163. 

Aneurism  of  thp  cardiac  mlves,  163  ;  mode 
of  origin  of,  458.  606  ;  of  the  mitral 
valve,  163  ;  of  the  aortic  valve,  164. 

Angina  pectoris,  article  on,  535  ;  including, 
—  symptoms,  535  ;  diagnosis,  542  ; 
etiolo^,  548  ;  pathology,  569 ;  pro- 
^ifsis,  563  ;  treatment.  686. 

Angina  pactoris.  relation  of,  to  the  neural* 
e^,  577,  682. 

Angina  sine  dolore,  566. 

Aorta,  anenrism  of  the,  M<  Aneurinn. 

Aorta,  arch  of  the.  aitstomical  relations  of, 
in  front,  80  ;  at  aides.  90  ;  at  back,  99. 
106,  122  ;  variuUons  ia  the  position  of, 
18,  111;  poMtion  of  the,  alTicted  by 
res[*iratiou,  73,  81  ;  by  shape  of  chest, 
86. 

Aorta,  the  ascending,  variation  in  the  posi- 
tion of,  37;  in  the  lt.*ngth  of,  22. 

Aorta,  the,  descending,  relations  of,  in  the 
chest,  107. 

Aorta,  root  of  the,  connections  ot^  In  the 
chest,  84,  116,  123;  variations  in  tha 
position  of,  37,  30. 

Aortic  aperture,  the,  size  nf,  in  health,  5  ; 
extreme  enlargement  of,  6- 

Aortic  murmurs,  diaguotiiB  of,  from  pericar- 
dial friction.  346.  672  ;  systolic  ann-mic 
murmur  occurs  iu  rheumatic  cnducar- 
ditis,  491,  496. 

Aortic  obstruction,  characters  of  murmur, 
638  ;  rarely  uncomplicated  by  regurgi' 
tation,  611  ;    elfrcu  of,  on  Uia  haort, 
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740  i  A  cause  aT  hypertrophy,  655 ; 
progumris  of,  677. 
Aortic  rfgtir;:itation,  a  consequence  of  rheu- 
matic eudocanlilis,  i'>4 ;  early  chamctera 
of  murmur,  496,  498  ;  signs  of  esUV 
liabed  discaw,  600,  644  ;  late  appearance 
of,  504  ;  effects  of,  on  the  heart,  740  ; 
a  can%  of  dilatation  of  the  heart,  655  ; 
of  an^iua  pi*ctori»,  506 ;  diagnosis  of, 
67 1,  673  ;  ^frtjifnosis  of,  677,  679  ;  treat- 
ment  of,  6$2;  ii^c  of  digitalis  in, 
684. 

Aortic  sinuses,  the,  position,  41,  45. 

Aortic  atenosia,  are  Aortic  obstruction. 

Aortic  vdlvcH,  the,  n^lutionsof^  41,  45,  117; 
inoJu  of  nctiou  of,  457  ;  aneurism  of, 
164  ;  atrophy,  611  :  congenital  disease 
of,  615  ;  enuocardL-il  iuflammation  of, 
459  ;  chronic  changes  in,  609, 

Aortic  valves,  diseases  of  the,  dn^  to  athe- 
roniti,  623  ;  to  rheumatic  endnmrditis, 
212,  213  ;  elTectfi  of,  on  the  htart,  656  ; 
a  cause  of  hypertrophy  of  the  heart,  9; 
pn'diaposcfi  to  cndocarditi-s  521. 

Aortic  vesiibulc,  the,  42. 

Apex  of  the  heart,  the,  position  of  during 
life,  79;  oAcr  death,  17.  36,  110;  a 
loniaion  seat  of  ftiif^uri^iiial  dilatation, 
155  ;  change  in  the  position  of,  caused 
hy  respiration,  73  ;  l»y  hiihit  of  boily 
and  nature  of  occupation,  86  ;  by  peri- 
cardial tfffusion,  218,  366  ;  by  hyper- 
trophy of  the  heart,  712. 

Apex-heat  uf  the  heiirt,  changes  in,  caused 
by  rheumatic  endocanlitis,  483 ;  by 
flilherent  pericardium  450,  454 ;  by 
dilatation  of  tht-  hcnrt,  747. 

Apejc  murmnrs,  s^dtolic,  clinical  significance 
of,  640,  675  ;  a  sign  of  dilatation  of 
left  ventricle,  748 ;  sometimes  present 
in  tihroid  disease  of  the  heart,  675, 
794. 

Apoplexy,  cerebral,  a  consequence  of  hyper- 
trophy of  the  heart,  717:  pulniouarj-, 
conuection  of,  with  euilKdisni,  719. 

Arous  siuilis,  value  oU  in  diagnoois  of 
cardiac  degeneration,  784. 

Arterial  pyx^mia  of  Wilks,  651. 

Arterial  tension,  increase  of,  during  the 
on^iual  paroxyani,  673. 

Artorips,  thirkening  of  the  walls  of,  in 
Ilriglif*  diwu»Q,  702. 

Arteritis  dcformnns  of  Viichow,  628. 

Arsenic,  value  of,  in  the  treatment  of  an- 
gina pecUiris,  597,  686. 

Ascites,  a  cause  of  displacement  of  the 
heart,  183  ;  a  consequence  of  chronic 
heart  di8ea.fe,  668. 

Asjiirntor,  use  of  the,  for  tapping  tlie  peri- 
cardium, 435. 

Asthma,  spasmodic,  a  cause  of  rertiad  dis- 
placement of  the  heart,  127. 

Asvstolie  of  the  heart,  664,  788  j  troatmeut 
of,  es3. 


Atheroma,  a  caxua  of  iaoompvWutt  rf  ik 
cufdiac  valves,  628 ;  a  conseqamr*  i^ 
hypertrophy  of  the  heart,  716,  71  j  i 
the  coronary  trteriea,  a  cause  c*f  'iiLu 
tion  of  the  heart,  733  ;  of  fatty  •l<ip'»- 
ration  of  the  heart,  770  ;  of  iLt  fi} 
monory  artery,  s  conseqm'tto*  of  nit&J 
itenosis,  664. 

Atrophy  of  the  heart,  article  on,  07; 
including. — definition  and  hiotorT.MT; 
varieties  and  canaea,  638  ;  |iath<ii(|pri 
anatomy,  689  ;  symptoms^  690 ;  fast 
nient,  &c.,  691. 

Auricle,  the  left,  position  of,  94  ;  mm^ 
meuts  of,  durini?  tife,  80  ;  oofoniM  4 
162  :  signs  of  diluuitiou  of.  749  ;  ofk^ 
purtroiihy  of,  710,  720;  hypartrofh?< 
a  couserjuence  of  mitral  steoaaia,  ffl. 

Auricle,  tlifi  right,  poMtion  of,  £5; 
sious  of,  31,  114  ;  moTemenu  oC,  77| 
signs  of  dilatatioD  of,  749. 

Dactebia,  found   in   tliu  hmrt  in 
ulcerative  endoeoiditia,  652 
of,  to  embolism,  054. 

Bath,    nsc  of    the,   in   rheumatic  hj 
nyrexls,  255,  262,  266. 

BclWlonna,  valae  of,  in   the  trattiMtti 
angina  pectoris,  598  ;  of  dilated 
756  ;  eiteninl  application  oC  in  rk«a- 
matic  endocardium  626,  52$  ;  la  ftn 
carditis,  431  ;  iu  chrtjnic  ralroltr  fir 
oaac  of  thfl  heart,  696. 

Blititers,  value  of,  iu  the  tneatmrat  of  t^- 
drops  pericardii,  634  ;  of  pcricinlitA 
431 

III iiod -letting,  for  the  rrlief  of  angioa  p*- 
toiis,  694  ;  in  dilaUtion  of  thr  iMtft, 
753  ;  in  hyjiertrophy  of  the  hoirt,  7K 
726  ;  in  chronic  valmUr  diMsas,  tti 

Bmin,  tlie,  changes  iu,  canaed  bydibH* 
tion  of  the  heart,  745  ;  by  asibate 
due  to  valvular  disease,  648  ;  hf  flufl' 
lary  embolism  doe  to  eudocaniin^  all, 
292. 

Bright's  disesae,  effects  of,  • 
740  ;  a  cause  of  endoconin 
of   pcricaniitis,  406;   of   t    : 
of    tlie   heart,    7.    7oi  ;    *  '.'i  ^     '    - 
angina    pecUtris,  547  ;  pxi.di»jc^  '- 
hydrops  pericanlii,  533. 

Bronchitii»,  a  canae  of  displaccraat  of  tk 
heart,  127;  of  hypertrophy  of  th* 
heart,  7. 

Bronchus,  the  lcf\,  pMti*]  obttWlHim  ti 
by  the  left  anricJa  from  «ztnat  wim 
stenosis,  QQ&. 


0AUiricATTOVofthe«aU«ofthehc«nJT9 
aiuodeof  cureof  anenriju  of  tbt '  ' 
161  ;  of  the  valvee  of  the  bean,  ('  ' 
of  the  coronary  arterJe^  «m  Athfltaaa 

Cancer  of  the  heart,  169 
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icer,  a  cnu&e  uf  fAttydegeu^riitiou  of  the 
heart,  767  ;  of  hydrops  pericarJii,  532; 
of  poricarditi3»  i24. 
luw  luthma  or  Stokea,  565  ;  tr«atiuent 
of,  589. 

lic^^ph,  tbo,  indications  of,  in  mitral 
att'iiotds,  630,  662 ;  tn  aortic  8t«nofns, 
653. 

iti^  article  on,  529  ;  iDcludiug, — eti> 
ology,  539  ;  utliologieal  anatomy,  630; 
■ymptouis,  diagnoBis,  &c.,  531. 
)tid  artery,  the  left,  position  of,  in  the 
chest,  80. 
Imcra,  Dr.,  sudden  deatli  of,  654. 

pain  in  the,  a  symptom  of  angina 
pectoris,  537  :  of  [tericarditis,  234  ;  of 
cbronio  valrolar  disease,  669  ;  shape  of 
the,  alTects  the  })a«ition  of  the  heart, 
86,  97. 

eyne-Stokefi,  respiration,  or  rhythmical 
dyMtnrt.i,  667  (note),  780. 

Chloral -by  Jralc,  value    of,    in  the  treat- 
lueut  of  ongina  pectoris,  687  ;  in  dila- 
ted heart,  "57. 
iloric  ethrr.  Inhalation  of,  for  the  relief 
of  pseudo-angina,  750. 
^roionu,   use  of,  in  the  treatment  of 
angina  pectoris,    689  ;     danger  of,    in 
iatty  heart.   786  ;  external  application 
of^  in  rhctimatic  pericarditiR,   ^133  ;  in 
endocarditis  526. 
lordje  ti'ndtnea;  of  the  heart,  rupture  of 
the,  606. 

complicating  rheumatic  pericar- 
ditis, 292  ;  vith  non-rhoumatic  jMricar- 
ditis,  298  ;  numerical  summary,  301  ; 
connection  of,  with  ccrobral  cmlwUsm, 
291  ;  relation  of,  to  endocarditis,  456, 
fill,  019. 

rhotis  of  the  heart,  791. 
rhoais  of  the  lung,   a  cause  of  displace- 
ment of  tliu  heart,  141  ;  of  dilatation  of 
the  ri^ht  vfnlhcle,   786 ;  of  tricuspid 
regurgitation,  640. 

Coma,  occorrence  of,  in  carditis,  531  ;  in 
rheumatism  with  endocarditis,  263  ; 
with  pericarditis,  265,  282;  without 
brart  affection,  265,  283. 
•cntric  hypertrophy  of  the  heart,  694, 
707. 

Congenital  atrophy  of  the  heart,  6S8. 

Congenital  disca«e  of  the  valvea  of  the 
b«urt,  613. 

CoDOs  artcrioaus,  position  of  the,  34,  41, 
43  ;  r<.'lation  of,  to  the  lungs.  64. 

CoDTuUiont,  a  symptom  of  carditis,  531  ; 
of  pericarlitis,  300. 

paiba,  value  of,  in  dropsy  from  chronic 
bout  disease,  685,  759. 
knary  arteries,  origin  of  the,  45  ;  athe* 
roma  of,  a  cauiic  of  dilatation  of  the 
h^-art,  73II  ;  of  fatty  di-gi-nenttioc  of  the 
heart,  770  ;  euibolism  of,  a  cause  of 
nipturo  of  the  heart,  787  ;  ossification 


ofj  a  cause  of  angina  pectoris,  644, 647, 

661  (note). 
Corrigan's  pulse,  657. 
Cough,  a  troublesome  symptom  in  dilated 

heart,  760. 
Cnpping.   value  of,  in  the   treatment  of 

angina  pectortji,  594  ;  of  dilated  heart, 

753,  758  ;  in  chronic  valvular  disease, 

085. 
Cysts  in  the  heart,  171, 


Beatb,  mode  of,  affects  the  size  of  the 
heart,  4,707  ;  the  position  of  the  heart, 
15,28. 

Beutb,  suddeu,  in  coses  of  angina  pectoris, 
proliablo  causo  of,  679 ;  from  aneurism 
of  the  heart,  161;  from  aortic  regorgi- 
lafcion.  879  ;  from  fatty  heart,  763,  788; 
from  fibroid  disease  of  the  heart,  794 ; 
from  "  heart  disease  "  generally,  650; 
from  rupture  of  the  heart,  789. 

Delirium,  a  symptom  of  carditis,  531  ;  of 
enOocarditis,  472 ;  of  dilated  heart, 
760  ;  occurs  in  rheumatism  with  peri- 
carditis, 256,  283  i  with  endocarciitis, 
268,  284  ;  without  heart  affection,  265, 
284  ;  melancholic,  288  ;  in  non>rheu- 
matic  pericarditis,  296. 

Delirium  tremens,  complicating  rheuma- 
tism, 257,  273,  285. 

Deluaiona,  occurrence  uf,  in  rheumatic 
patients,  280. 

Diaphragm,  thu,  movements  of,  afft^t  the 
]>08ition  of  the  heart,  09  ;  alfections  of, 
causing  pericarditis,  429. 

Diarrhii'a,  in  rheumatic  hyperpyrexia,  270  ; 
in  dilnted  heart,  751,  768. 

Diastole  of  tlie  heart,  kc  Ueart,  movements 
oC 

Diastolic  murmurs,  eanses  of,  033,  644. 

Diiptali^  value  of,  in  the  trestmont  of 
chronic  valvular  diiieuse  uf  the  heart, 
683  ;  in  dilated  heart,  754  ;  in  fatty 
heart,  786  ;  in  hyjwrtrophy  of  the 
heart,  727. 

Dilatation  of  the  heart,  article  on,  729  ; 
including,— definition  and  history,  729; 
ctiol(^,  731 ;  pathological  anatomy, 
741  ;  consequences,  743  ;  symptoms, 
747;  diagnosis,  761  ;  prognosis,  762; 
lr«atuio»t,  753. 

I>imen»ious  of  the  heart,  in  health,  5  ;  in 
disease,  8, 

Diphtheria,  a  camieof  endocarditis,  024  ;  of 
acute  fatt}'  degeneration  of  the  heart, 
709. 

Diphtheritic  endocarditis  of  Ebcrth,  65S. 

Diseases,  constitutional,  iuOuencc  of,  on 
the  size  of  tlie  heart,  6 ;  acute  febrile, 
a  cause  of  fatty  degeneration  of  the 
heart,  768. 

Dinroties,  value  of,  in  the  treatment  of 
dilated  heart,    769 ;   of  hydrops  peri- 
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cardii,  684  ;  of  pericarJitU,  437 ;  of 
Tilmlar  rtiseaae  nf  tlte  heart,  683. 

Dropsy,  i  conwqticnco  of  aneurism  of  the 
heart,  159;  of  dilated  heart,  744,  749  ; 
oflatty  heart,  782  ;  of  chrouic valvular 
diacaw,  669  ;  symptoms  of,  746  ;  treat- 
ment, 768. 

Drop^v.  ovarian,  effect  of,  on  the  action  of 
the  heart,  134. 

DuclUK  arterioBus,  patent,  a  rare  caase  of 
canliftc  mnimiirs,  646. 

Dulnosa  on  percuNtion,  area  of,  from  dila- 
tation of  the  heart,  747,  752;  from 
hypertrophy  of  the  heart,  712,  721  ; 
from  peneanlial  elfusiou,  329. 

Duration  of  an^na  pectorirj,  584  ;  of  fatty 
tUyi-neratiuii  of  the  lieart,  782  ;  of  dila- 
tation of  the  heart,  753  ;  of  hyper- 
trophy of  the  heart,  723;  of  rheumatic 
pencarditiii,  207  ;  of  effusion  into  the 
pericardium,  218,  309. 

Dyspliagia,  caused  by  pericardial  disten- 
sion, 239. 

DyBpntBa,  aaymptom  of  heart  diaease,  670; 
of  angina  nectoria,  639  ;  of  carditia, 
fiSl  ;  of  dilated  heart,  760  ;  of  faity 
heart,  507,  763,  780  ;  of  hydrojM  peri- 
cardii, fi33 ;  of  hj-pertrophy  of  the 
heart,  715;  eanaea  of,  in  pericarditis, 
237  ;  treatment  of,  757. 

Eccentric  hypertrophy  of  the  heart,  694 ; 
pathology  of,  7'>8. 

ElPt'trieity,  use  of,  in  the  treatment  of 
nngina  pectoria,  594, 

Einbofi«m,  a  conaequriice  of  valvular  dia- 
easo  of  the  heart,  647  ;  pathology  of, 
tioa,  648  ;  a  canse  of  pulmonary  apo- 
plexy, 66.\  710  ;  of  thcc&rchral  arteries, 
a  probable  cause  of  chorea  and  rheu- 
matic insnnity,  290,  291  ;  connection 
of,  with  hypertrophy  of  the  heart,  717  ; 
of  the  coronary  artpriea,  a  cause  of 
niptureof  the  bcart,  787. 

Kmphystrr.n,  pulmonary,  »  caase  of  dis- 
placement of  the  heart,  126  ;  of  dila- 
tation of  the  heart,  736  ;  ofhypertro]>hy 
of  tho  left  ventricle,  700. 

Enipycmn,  a  cause  ot  diaplaocment  of  the 
heart,  135. 

Kndai-teritis  deformans,  716  ;  sm  Atheroma, 

Endocarditis,  artido  on,  456  ;  includinj^, — 
fKithological  aaatomy,  456  ;  physical 
Mgna  and  symptoms,  460  ;  pr^ignosis, 
4t9  ;  diagnosis,  505  ;  treatment,  526. 

Tn  iocaniitis  diphtheritica,  653;  maligna, 
of  Vin-how,  650  ;  scconflary  to  a^nte 
rheumutii^m,  466  ;  to  I'ligbt's  discaae, 
517  ;  to  chorea,  511  ;  to  pyjcmia,  616  ; 
to  cbronic  valvuhir  disease  of  the  heart, 
606.519,  607. 

Endocarditis,  rheumatic,  comparative  fre- 
quency of,  in  relation  to  joint  aflTcction, 
I8fl,  526,   618;    incrvftscd  liability  to. 


after  first  attack,  208,  9S6 

of,  to  pericarditia,  212  ;  prrdiapon  k 

aneurism  of  left  ventricle,  149.  Ul 

Endocanlitis,  recnrrent,  pathotogjol,  ill; 
8}-mptoni6  oC  523  ;  diijpu«ia  tf,  nj 
cases  of  old  valmlnr  di»n**^.  507. 

Endocanlitis,  nlcn  .HI; 

puthologyof,  41 

diagnosis,  651  -.  Ir'-'Umrai,  'jzi;  tx 

of,   to  pyirmia,  »!20. 

Entozoa  in  the  heart,  172. 

Epigastrium,  pulsation  at  the,  caaKS  fl(] 
126,  668  ;  a  sign  of  rlihlnti.m  nf  rM\ 
ventricle,  749 ;  of  h^ '  tt^ 

ventricle,  718;  ofadJ  -^iOK 

451.  464;  poJn  at  tti^,    a  lymptoa  <(] 
pericarditis,  230. 

Erysifvlas,  a  cau»>  of  acate  fattj  depM>^ 
ration  of  the  heart.  744. 

Ether,  value  of,  in  the  treatiDfiit  of  o^ft ' 
peclori^  586  ;  of  dilated  htart,  m  i 
in  chrome  valvular  disease  of  lh»  bae^ 
6S6. 

Ezertdse,  beneficial  in  c^itt  of  fatty  bnH. 
763  ;  an  aid  to  diagn<«ia  of  hMst  ^ 
ease,  674. 

Expiratory  type  of  chest,  87, 


Faci,  the,  expression  of,  in  ancina 

641;    in    .     •         '    i>.    471,    «94;  ■ 
rheuuiati-  s    2(3: 

of,  from  d. ...;...  ;....rt,  7i9i  I 
tended  i»ericardiuni,  248  ;  frvB  efeotk 
valvular  difeose,   666  ;  flnshinf  o(  ia_ 
hypertrophy  of  the  heart,  715. 

Fainting,  tte  iSyncope. 

Fatty  degeneration  of  the  heart,  arilels 
764  ;  including  df'fiiiitioii  and  hisUir|;J 
764  :  varieties,  765  ;  etioli^,  700; 
pathological  anatomy,  771  :  sym^laBa 
/78;  diagnoiiis,  783;  progaoan  M 
treatment,  785. 

Fatty  overgrowth  of  the  heart,  attkl*  m, 
760  ;  including, — caoaes,  761  $  pA^ 
In^ical  anatomy,  762  ;  aynpCMBS  mJ 
trestroenN  763. 

Fibrinous  deposits  in  the  he«r^  I7<;  » 
the  cardiac  valves,  604. 

Fibro-cattilage,  the  cvntral.  of  the  hssrt, 
44. 

Fihro-eartiUinnoU!!  degenentioa  of  ^ 
walls  of  the  heart.  177. 

Fibroid  dif^a&e  of  the   h  --■     '-  ^. 

791  ;  inrluding, — dt- 1  : 

791  ;    etiulogy    and     ^    :.       ,^ .        ■; 

symptom!),  Jtc.,  793, 

Fifth  left  costal  cartilage,  TariatloBi  in 
nlative  T>ohition  of,   17. 

Fiii<j;prs,  clubbing  of  the,  aresfttltofckrtOE 
liCMrt  disease.  666. 

Firdt  sound  of  the  heart,  Mf  Souadi  of 
heart. 

Fluid  in  the  pericardinni,  phy«ie«j 
of,    320  ;   effects  of,   on    m 
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org«iM,  306  ;  on  the  heart  itwlf,  307  ; 

diagnoflis  of,  from  dilated  heart,  7.52  ; 

from  hypfrtntphy  of  the  heart,   330  ; 

characteia  of  the,  iu  hyJron.Htiericttnlii, 

633. 
FnmltiM,  the  friction,  of  pericarditis,  jw 

ThriU. 
Friction-sonnd,  the,  of  pericarditis,  time  of 

it*  appearance  in   acute   rlieninatii^m, 

S09,  343;  auscnttiUory  uignii  uf,  34d  ; 

areft  of,    352,  301  ;   spots  uf   greati^st 

iutoiisity,    364,    381  ;     varit-ties,  363  ; 

decline  and  disappearance  of,  376,  364; 
^■dhiguoslic  characti^ra  of,  388;  elTt:cta 
^Bof  pressure  on,  391  ;  diapiosi»  of,  from 
^  endocardial  munnars,  34rt,  672  ;  rtla- 

tiou   of,    to  amount  of  effusion,    32(1. 

849  ;  charartrrflof,  in  pericarditis  fi-om 


H[^'Brighi's  discnsc,  413. 
Bel 


sti'>n,  pleuritic,    complicating  pericar- 
ditut,  232. 

Farrow,  the  interrentricnlar.  33,  104 ;  the 
surieulo-veDlricular,  34,  58,  J  01. 

Oaxorkkr  of  the  limb»  from  emholisra, 
649. 

Gmuulations  on  the  cardiac  Talvea,  in  endo- 
carditis, 458,  603  ;  further  changes  iu, 
6'22. 

I  It,  chronic,  n  csnae  of  fatty  de^^nerntioa 
of  the  hc:irt,  7G9  ;  predisposes  tuangiua 
^-toris,  547,  CiiiG. 
ILuciNATioKs,  occnrTcnce  of,  in  rhen- 
matic  patients,  2^6.  259. 
Headache,  from  diluted  heart,   750 ;  treat- 

ueuiof,  757. 
Head,    oscillatory    inovemeats   of   the,   a 

rare  aymptoro  in  pericarditis,  302. 
Heart,  the,  abscess  of,  530  ;  acute  anourisni 
of,  530 ;  lateral  or  pirtial  aneurism  of, 
article  on,  149. 
Heart,  adventitiuun  products  in  the,  article 
OD,  165  ;   including, — tubercle  in  the 
heart,    165;    cancer.    109;  cywU,    171; 
etttoxoa,  172  ;  fibrinous  deposila,  176  ; 
flbro-caKilagiuous  or  osseous  degenera- 
tiuii,  177  ;  polypoid  growths,  17tf. 
Heart,  atrophy  of  tiie,  article  on,  687. 
Heart,  diltitJitioii  of  the,  article  on,   729; 
cauM  of  angina  pectoris,  568  ;  a  con- 
incuoe  of  aortic  reguixitftlion,  655  ; 
lagiiOidB  of,  from  pericanlial  elfnsion, 

r52. 

dimensjons  of  the,  in  health,  5  ;  io 
'disease.  8. 

^,  diB]>laccmentof  the,  dtieto,  ahdom- 

lal  distension.  15.  27  :  to  angiiliir  ciir- 

itura  of   the  spiue.  fi^>9  ;  to  sfl^'itcH, 

ISS;  to  asthma,  127  ;  to  aortic  an«n- 

129, 148  ;  to  hrouchiti*,    127  ;  to 

rhoais    of   the    lung,  141  ;  to   dia- 

ihmgmntin  hernia,  429;  to  deformities 

thff  thonii,  6ft9;to  pnlmoniry  rniphy- 


senit,    125;     to   empyema,    135;    to 

hypertrojihy  of  the  heart,  712  ;  to 
cnlnrt^menta  of  the.  liver,  29,  135;  to 
luciUiislinnl  tumours,  130,  144  ;  to  peri- 
cardial elluaioii,  218,  S08  ;  to  (duMiritic 
effusion.  130,  138,  141  ;  to  pneumotho- 
rax. Ml  ;  to  distension  of  the  stomach, 
130;  s€c  also  Heart,  position  of. 

Heart,  fitly  ilieeE-^ftuf  the,  arliik*  on,  760; 
in-rluding,— fatty  ovfrgrowth,  760  ; 
fatty  degeueralioii,  764. 

Heart,  fatty  degeneratioa  of  the,  a  csum 
of  augina  pectoris,  545,  548  ;  of  sadden 
death,  763  ;  predisposes  to  rupture  of 
the  heart,  786. 

Heart,  tihroid  disease  of  the,  article  on 
791  ;  a  cause  of  mitral  regurgitation, 
676. 

Heart,  gout  in  the,  fr47. 

Heart,  hypertrophy  of  the,  article  on,  692  ; 
effects  of,  on  size  and  weight  of  the 
heart,  6  ;  a  consequence  of  aortic  ste- 
nosis. f)55  ;  relation  of,  to  pericarditis 
in  briuht'e  disease,  410;  predia)>o:^es 
tu  periii-urditis  in  acute  rheumatism, 
426  ;  relation  of,  to  dilaUtion  of  tho 
hrart,  739. 

Ht'art,  inipuhu^  of  the,  see  Impulse,  cardiac. 

Heart,  movements  of  the,  described,  65  ; 
relation  of,  to  tho  norniol  sounds  and 
to  nbnormal  bmits,  632. 

Heart,  ossitirjitirin  of  thn,  774. 

Heart,  malpositions  of  the,  oiltcle  on,  125; 
in(-ludin^% — ve- r ti •' aid i«pKi cements,  lii5; 
lateral,  185  ;  forward,  148  ;  backHkrd, 
148. 

Heart,  pain  in  the  region  of  the,  v«  Pain. 

Heart,  position  of  tlic,  during  life,  73  ; 
rariatiouB  in  the,  vertical,  14  ;  lateral, 
28  ;  due  to  ngt>,  89  ;  to  poiition  of 
patient,  29  ;  to  respiration,  69,  97  ;  to 
sex,  89,  ;  to  state  of  health  and  nature 
of  occu[iation,  86  ;  to  shape  of  thorax, 
07  ;  to  mo«ie  of  dpath,  15.  28. 

Heart,  rapid  eiilHrgpment  of  the,  10  ;  rela- 
tion of,  to  spinal  column,  94,  100,  122. 

Hesrt,  rupture  of  the,  article  on,  786  ;  a 
result  of  carditis,  530  ;  of  fatty  degene- 
ration nf  the  heart,  779. 

Heart,  Ktate  of  the,  after  death  from  angina 
iwctoiis.  544.  580. 

Heart,  syphilitic  affections  of  the,  176. 

Heart,  wvight  of  the.  in  health,    4  ;    in 
general di!iellse^  7  ;  whcnitAcltdiir.iseH, 
'  8  ;  when  atrophieil,  669  ;  when  hypi*r- 
trophied,  (>fi5,  7u9. 

Heniipli'gia,  right,  a  common  resalt  of 
rprehnl  i<ml»<»libin,  650. 

Hereditary  predifltM>»ition  to  dilatation  of 
the  heart.  732  ;  to  fotty  hrnrl,  761,  761 ; 
to  luptuic  uf  the  bcitit,  7SS. 

Hunter,  John.  illnoMand  sudden  death  of, 
560. 

Hydatid  t*yiits  in  tha  heart,  17S. 
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HvilropericarUium,  hydrojHjricanlitu,  532. 
lJyiiro-pneumo-periciirdiU5,    diagnosis  of, 

185. 
Ujrdrops  pericardii,  article  on,  fiSS ;    in* 

cloding,— etiolojo^and  patholo^,  532  ; 

symptoms,  533;  treutioent,  537. 
HTpencflthMia,  local   cutaneous,  in  rhea- 

matic  pertoarditis,  224. 
Hyperpywxia,   occurrence  of,   in  caaas  of 

rbtfumatiflm    with    poricarditii,     254  ; 

with  endocarditis,  262  ;  without  heart 

affection,  264  ;  ^^'itbout   daliriuin,   3C6; 

general    suminar>',    270,  284  :    occurs 

also  in  sunstroke,  &c,,  271. 
Hyuertropby  of  the  heart,  article  on,  692; 

uicluiunf;,—  dufiuition  and  history,  692; 

oanaea,    694 ;    pathological    auatoiny, 

706;  ^mptoma,  712 ;  aiagnosis,   720; 

prognosis,  722  ;  treatment,  724. 

iMn-Lsc,  the.  of  the  heart,  character  of, 
in  carditis,  531  ;  iu  dilated  heart,  747, 
751  ;  iu  fatty  heart,  778,  783 ;  from 
hyiHjrtrophy  of  left  ventricle.  712  ;  of 
right  ventricle,  718;  changes  in,  caused 
by  adherent  pericardium,  842,  3S5  ; 
hy  endocarditis  affecting  mitral  valve, 
461  ;  by  pericarditis  with  effusion,  334, 
371,  380;  value  of,  in  diaguosis,  720, 
762. 

Injury,  local,  a  cause  of  acute  rheumatism, 
221. 

Izmomiuate  artery*  position  of,  in  the  chest, 
80. 

Insanity,  temporary,  a  eoquela  of  acu^e 
rheumatism,  286. 

Insomnia,  from  heart  disease,  treatment 
of,  757. 

Inspiration,  effect  of,  on  the  be«rt,  72 ;  a£t 
llespiration. 

Inspiratory  typo  of  chest,  86. 

Jnlni-thuracic  tuiuourv,  a  cause  of  displace- 
ment of  the  heart,  144. 

Iodide  of  potassium,  value  of,  in  the  treat- 
ineut  of  an^na  pectoris,  598 ;  of  chronic 
valvular  disease  of  the  heart,  6S0,  682. 

Iron,  value  of,  in  the  treatment  of  carditis, 
£31  ;  of  dilated  heart,  754. 

-Jactitation,  mnscuUr.in  pericarditis,  302. 

Joints,  the,  Hrst  affected  in  acute  rheuma- 
tism,  221. 

Jugular  veins,  pulsation  in  the,  a  sign  of 
tricuspid  regurgitation,  666;  fuln^  of 
the,  from  distended  pericardium,  Si2, 
34S  I  from  dilatation  of  right  ventricle, 
740. 

KihNKYS,  congestion  of  the,  due  to  dilate*! 
heart,  745,  751  ;  to  chronic  vulmlar 
diwaae  of  the  heart,  663  :  treatment  of, 

..  ^^^* 
Kidiirys,    chronic    disease      of     the.    He 

Brigbt's  dieeaae. 


Laby>'oitu,  acanse  ofdispUccxDmtoftii 
heart,  127. 

Ltioobix  use  of,  in  the  treatment  of  thbl4 
lieort,  757  ;  of  endocarditis,  526,  M; 
of  pericarditis,  431  ;  in  chronic  Tiliviv 
disease  of  the  heart,  685. 

Liver,  changes  in  the,  caused  by  cknak 
valvular  disease,  668  ;  bv  '^*'«»*^*t  tf 
the  heart,  pathology  of,  7i6  ;  fpi* 
ptoms,  750  ;  treatment,  757  ;  cidjuit 
nient  of,  a  cause  of  displacement  of  w 
heart.  29,  135,  146. 

Luugs,  tlto,  relations  of,  to  the  heart,  40, 
82  ;  relative  sizQ  of,  62,  112 ;  nlstivi 
eixe  of,  affects  the  intsition  of  ihn  bant 
28 ;  abscesses  in,  from  embolism,  Ml; 
brown  induration  of,  a  conseqiWDee  c( 
mitral  stenosis,  665,  745  ;  tTn^^fm  oC 
065,  719. 

Lungs,  cirrfaoeia  of  the,  a  cause  of  dir 
placement  of  the  heart,  141  ;  of  dils- 
tation  of  the  right  veatricJe,  736  ;«f 
tricuspid  regargitutiou,  640 

Hi£DiA£TiN*uu,  tumour^  in  the,  sHect  tk 
position  of  the  heart,  130,  144. 

Melancholia,  following  acut«  rhenmatiiB, 
286. 

Microscopical  appearances  in  endoGsnliti^ 
603  ;  ui  fatty  deganention  of  the  hmO, 
771  ;  in  fibroid  disease  of  the  kut 
798. 

Mitral  orifice,  the,  circnmfemice  oC  ii 
hcaltli,  5  ;  in  disease,  8 ;  rariatioas  a 
tlie  |>oaitiouuf,  63;  anatomical rcUtias> 
of,  anterior,  85  ;  posterior,  103, 

Mitral  ralvc,  the,  description  of,  49  :  re- 
lations of,  85,  118.  124  ;  action  J,  9i, 
457;  ancuribm  of,  164; 
inflammation  of,  458 
tackeil  by  rheumatic  eni 

Mitral   disease,    chronic, 

pathology  of,  603  ;  rarely 
613  ;  due  to  chorea,  613;  a 
hypertrophy  of  the  heart,  10  ;  effert  «t 
on  the  cardiac  impuUe,  843 ;  ptrdh 
poses  to  secondary  eudocanlitJl,  52 ! 

Mitral  regurgitation,  character!  of  monutJ. 
467.  476,  638  ;  causes  of,  641 ;  di^uwi* 
of,  043,  674  ;  diagnosis  of  mnnnurilhiB 
periparvliul  friction,  347,  478;  ast 
always  audible  at  back,  104 ;  ftf*Hft 
of,  on  the  heart,  740;  guides  te  p(D- 
gnoais  iu  early  stage,  479  ;  reUlioDeC 
topericarditis,  426  ;  tr«iatmeat  ot,  Ul 

Mitral  stenosis,  Freqneiicy  o^  609]  ehsrv 
ten  of  murmnrst  634 ;  effe<tfl  of,  m 
the  heart,  740;  diagno^  oC  471; 
prognosis,  678  ;  treatment,  684 ;  « 
also  Presystolic  mumuna 

Morphia,  h3-podermic  injection  o!^  is 
angina  pectoria,  £00  ;  in  dilated  bssR, 
756;  iu  late  stages  of  mitral 
686  i  cantion  neceeur^,  786. 
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Movements  itivoluutar>'  rousculAr,  inpori* 
carditis,  300. 

Alunnurs,  eailucmrtlinl,  niude  of  produc- 
tion, €27,  630  ;  variability  of,  a  sign  of 
endocarditis,  507  ;  pericardial,  charac- 
ters of.  S*:),  386. 

Mnwular  fibres  of  tbo  heart,  anatomical 
arT«ngeiui.nt  of,  44. 

Musi'ular  strain,  hubitual  or  long-coa* 
tiuuinl,  n  cnuse  of  dllutation  of  the 
he&rt,  735 ;  of  hypertrophy  of  the 
heart,  700  ;  of  chronic  valvular  dweose, 
628. 

llfycoBis  endocardii.  662. 

Myocarditi;!.  acute,  629  ;  chnmii%  701  ;  a 
cauAo  of  Hbrinona  deposits  in  the  walls 
of  the  heart,  176  j  of  invgiilur  action 

iof  the  lieart,  236 ;  relation  of,  to  fatty 
dc^neration,  768. 
BV0U8  8VSTEU,  symptoms oiTicting  the, 
in  angina  jA'ctoris,  541  ;  in  endocar- 
ditis, 472  ;  in  uon-rlieuniatic  pericar- 
ditis. 21*6  ;  in  rhearoatiam  with  pericar- 
diUM,  249,  2Sl  ;  with  endocarditis  262, 
2^2 ;  viihout  heart  afTectiau,  264, 
282 ;  cuuuection  of,  with  high  tem- 
perature, 264,  270  ;  with  mnuasion  of 
joint  allectiuii,  269,  285  ;  with  «up- 
preaaiou  of  i>«rsr)iralioD,  26tt,  263;  with 
alcoboliam  and  uervouu  exhaustion, 
273. 
Natmeg  livor,  Uie,  n.  reault  of  chronic 
b«an  diseaae,  668,  745. 

<»fiffitTT,  I'fT.'ffta  of,  on  the  action  of  the 
heart,  133  ;  predisiwaea  to  dilaUtiou 
of  the  heart,  7S3 ;  to  fatty  heart, 
761. 

;unation,  influence  of,  on  the  position 
01  the  heart,  86  ;  on  the  joints  firat 
Hlfeotnl  in  acute  rhenmatiKin,  220 ; 
prv4lift]KiKinf;  to  angiim  pectoris,  549, 
550 :  to  diluUtion  of  the  heerl,  732  ; 
to  r.itty  lieart.  762,  766  ;  to  hyprr- 
Iniphy  of  tlic  heart,  700  ;  to  acute 
rhcnmntiftm,  189,  230  ;  to  rheumatic 
pericarditis,  189,  200;  to  cJironic  val- 
vular diwaac  of  thu  hi^rt,  623. 

IIS,  diftcaK  of  the,  a  cause  of  pcri- 
litiis   428  ;   perforation    of    the,    a 
of    pnenmo-pericArdiuni,     133, 
184. 

Ktaa,    Talufl  of,  in    the    treatment   of 

angina  pectoria,  586,  5S7  ;  of  dilated 
boart,  766  ;  of  rheumatic  endocarditis, 

628  ;  9fc  aUo  Morphia. 
itsthotnooM,  in  angina  pectoria,  642  ;  in 

paricarditia  with  ncnouscomplicationa, 

SOS. 
lopnma,  from  chronic  valvular  disease 

of  the  heart,  670  ;  from  dilated  heart, 

760 ;  K«  Uyapncea. 


OssiEcation  of  the  heart,  177,  774  ;  of  the 

coronary'  artfTiea,  644,  661. 
Over-cxLTtion,  a  caut»e   of  hyiwrtrophy  of 

the  heart,  8,  7<)0 ;  of  chronic  valvular 

disease,  623,  681. 

Pain,  the,  of  angina  pectori.i,   charaaters 

of,  C35  ;  at-at  of,  537  ;  causes  of,  576^ 
Pain  in  Itft  arm  anit  alioulder,  a  symptom 
of  clirouic  valvular  disease  of  the  heart, 
669. 
Pain  in  the  rcfriou  of  the  heart,  a  sym- 
ptom of  canlitia,  631  ;  of  dilatation  of 
iho  heart,  740  ;  of  endocarditis,  472, 
610  ;  of  fatty  Uugenerutiun  of  the  heart, 
779  ;  of  fibroid  diseaite.  7«4  ;   rare  in 
hypertrophy,  714  ;  of  rlieumatic  peri- 
carditia,  210,  223,  231  ;  auddun,   from 
rupture  of  the  heart,  789,  790. 
Palpitation   of  the  heart,    in    rheumatic 
nerioarditiK,  210;  in  dilatatiou  of  the 
heart,     741*;    in      hypertrophy,     714; 
value  of,  as  a  sign  of  heart  disease, 
66V. 
Papillar}*  muscK'S,   the,  of  the  heart,  ar- 
rangement of,  62,  66  ;  ralatioiu  of,  84, 
85  ;  action,  6(. 
Paracenteaia   pericanlii,  In  acute  pericar- 
ditis, i83  ;  in  pericardial  dropsy,  634  ; 
mode  of  performing  the  o|keratioD,  436  ; 
precautiomi,  437- 
Patches,   white,    on   the   heart,    origin  of, 

480. 
PericAnlial  sac,  the  average  capacity  of, 

»05,  683. 
Perionrdial  friction,  sm  Friction. 
PeriearditiH,    article    on,   186 ;  including 
rheumatic  pericarditis,  186  ;  renal,  400; 
duo  to  other  causes,  295,  410. 
Pericarditis,  rheumatic,    article   on,  186  ; 
including, -etiology,  187  ;  relation  of, 
to  other  B)'mptomsof  rheumatiim,  203; 
to  endocarditia,  212  ;  patholo^cal  ana- 
tomy,   217  ;    symptoms, — pain,    23S  ; 
ehanges  in  pulse,  rrspiratiuu,  &c.,  236; 
in  expression   and  general  appearance, 
243  ;   syaijttums  aflcctin^  tlic  nervous 
a^stem   ami  hyperpyrexia,    249 ;  phy- 
sical  signs,  304  ;  percussion,  309  ;  in- 
apection  and  paljuttion,  332 ;    auscul- 
tation, 345  ;  diagnosis,  830,  340,  888  ; 
relapaes,  370  ;  tivatment^  430. 
Pericaruiiis,  rolativL-  fre<{uuncy  of,  in  aoi'c 
rhfuinittisu),  185  ;   relation  of,    to  the 
severity  of  the  joint  aHectiou,  203  ;  a 
cause  of  aneurism   of  the   lieart,  152, 
164  ;  o'  canlitis   529  ;  of  fatty  decone- 
ratioD   of  the    marl,    771  ;   of  libroid 
disctaso  of  thr  heart,  17H,  792  ;   of  ad- 
herent peri 'ordium,  342. 
Pericarditis,  tulwjcular,  165. 
Pericardium,  a  llierent,  artiidc  on,  438  ;  a 
cause  uf  atrophv  of  the  heart,  689  ;  of 
diUUtion   of^  the  heart,  733,  788  ;  of 
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bvpertTophr,  10.  440.  447,  <»7  :  effect 
of,  on  llie  cnrdiflcimpulw,  842,  8S6. 

P«ric«riJiam,  distt-nsion  of  the,  n  cnnsc  of 
dysptiocu,  237  ;  of  ily^pliogia,  231*  :  of 
cardiBc  svucojw,  236,  243 ;  of  lividily 
of  the  fncc,  248. 

Pcrirjurbam,  drojwij-  of  the,  532. 

PfcricBrdium,  effusion  into  the,  phymcal 
signs  of.  218,  300,  329.  345  ;  piw<M  of 
obftorjition  and  curt%  382  ;  diftKnii&is  of. 
from  dilalAlion  of  the  hmrt.  702  ;  from 
hypertrurliy  of  the  hi-art,  721  ;  ri'lalion 
of,  to  joint  flfTL'ctioa  in  acute  rlieuiiia- 
tiMn,  2**5  ',  ftiiiount  of,  in  i»fricarditis 
from  Blight's  dihcoso.  412. 

Fern  pi  ration,  profuse,  a  symptom  of  rheu- 
matic euilocarditis,  472  ;  suppression 
of,  ui  rhpumRtiu  liyin-rpyrexui,  259, 
268,  268,  288. 

PhtitidK,  pulmonary,  eflVrts  nf.  nn  the  tiio 
of  the  ht-art.  6  ;  a  vn-.i  jihy  of 

the  heart,  6S9  ;  of  i  .  700  ; 

of  frttly  defeneration  ...   ..>•   ...  .,t.  7d7. 

Phosphonis,  uso  of,  in  the  trennn^nt  of 
Kugina  jifctoria,  fi98  ;  clirontc  poison- 
ing l>r,  a  cause  of  fatty  degeneration  of 
the  heart,  7<W>. 

PUnrisy,  a  cauce  of  ptricanHlis,  427 ; 
relation  of,  lo  pericarditis  in  Bright'i 
diKiue,  409. 

Pleuiitic  pain,  occurrence  of,  in  pericar- 
ditis. 224.  232. 

Pneumonia,  relation  of,  to  pericarditU  in 
Bright'*  diBwiw,  410. 

Pneamo-pericardium,  article  on,  132  ;  dia- 
gnofiis  of,  184. 

Pneumothorajc,  a  canae  of  displacement  of 
the  heart,  141. 

Polypi  in  the  heart,  179. 

Position  of  the  f  oticnt,  the.  affects  the  posi- 
tion of  the  henrt,  '^9  ;  oliaractensli*'  of 
pericardial  elluftiun.  S34  :  of  chronic 
hparl  diseaw.  rt70,  75^*,  7f'7. 

PregufincT,  a  taumj  of  hy^wrtrophy  of  the 
henrt,  701  ;  predisposes  tu  uloeratire 
endocarditiii,  021. 

Prewnre  of  HtctlioBcope,  effect  of.  on  peri- 
cardial friction  »nind,  327.  359.  391  ;  a 
cause  of  pulmonary  murmur  in  children, 
640. 

Pn^yatolie  munnuni.  explnnation  of  635  ; 
reU.tiOtt  of,  to  rit»t  I'onndcr  the  heart, 
63(1;  to  secund  Miunil,  f^--~  <ii^-'r>r^i«  of, 
072.  «73  ;  variable  d  074. 

Prognosiis  in  rhcumHiic  •  •,  as  to 

mitral  disease,  479;  as  toauitit.  di^tfLau, 
4»». 

Pitendo  angina  ^-tertoiis,  fiTl,  f  7fi. 

Puluiuri[ir>-  ttpopli-xy,  paTtiolo^y  of,  6^5, 
668  ;  a  cnr.vi{uence  of  pcricurdinl  dis- 
teniion,  242 ;  reUlion  or,  to  emboliam. 
719. 

Puhijonon-  ortery,  Ihe,  relationaof.  81.  t*0. 
96;  to  vertrhrni   column.    123;  to   the 


aorta,  SS.  90  ;  tamhoM  !■' 

19.  21,  34,  111  ;  ill  the  Ua^  < 

commanication   of,  with  tka  mtH,  % 


rare  cause   of    manour,  <U6  ;  InV' 
trophy  oC  &  eonaequenoe  of  ^tnd  a^ 

noeii,  664. 
Pulmonary  arleipr,  orifice  of  tiM,  mantk 

htrjlih,   5 ;    to   dJOTf^   6  ;  cm^tM 

contraction  of,  10. 
Pulmonary  arUvry,  Talrcs  of  du,  o^ 

mi<al  reUlioDB  of»  84  ;  faalta  «f  ~ 

ease  of,  666. 
Pulmonury    artrry.  tit*. 

nmr  in.  644  ;  .^*.  nnQrUB.M 

characters  of.  J  a«et  oL  411 

clinii'-al  )*ijr!ii»V 

of,   fmm  ]'■   "'  'I    1 '! 
Pulmutiurv  v.  m  .,    jii.i 

the,  93,  lOl. 
Pul>iitLon,  epijrwtrir,  *w  Fpipa^triB*. 
Puis*-,  rharn.  ' 

flf'fl  :   in 

an^'r  ■•  ' 

in 

70*  ;  id  hvi>f»' 

719  i  in    Iiydi 

miiml  fttenosi^. 

lotion,    663  ; 

472:  in  rhirttm.it I.    ini'm  uha,  ill, 
PuIm',  the  radial,  an  unsafe  fuUe  is  tb* 

dm<;noflifl   of    cardiae  mannun^  liJ . 

carotid  pulse  useful,  633. 
PurcBtive^,  vahic  of.  in  chronic  nlnlir 

diaoisrfl  of  the  heart.  MS;  ia  i^tid 

heurt,  753. 
Pyirmia,  a  rnnse  of  dilatation  of  ^e  kflffr 

733  ;  of  simple  endocarditis  456,  $14; 

of  ulcerative  endocarditia.  ^'i'i    ofnrrt- 

cuiUtis,  483. 


BBtAi'Sm,    occurrvDce    of,    ia 

pericarditis.  370  ;   aymptoma  <4,  t!t 

effect  of,  on  ]  rvfoiosia,  374. 

Iletpiration,    chAractcia  of  the,  iq 
pectoris.  £39  ;   iu  rbeumauc 
diTia,  472.    4U4;   in   mdoeardlti*  coo- 
plicutiu|{  old  Tiilvul.tr  dtMuuM,  t-V.    '^' 
jwricwriHiia,     2:i7.    ^'M  ;    in    atl.     '    ' 
l>erii-iirditttt>,  455;  in  rhmamtie  ^Jf**"    i 
p>n'xi.-i.  2<iVt ;  *v  aI»o  I>yi|«nk  I 

fic8]>irali<'n,  influence  of.    «"    »i»»  ~->taia    1 
of  tlie  hr%ti*t,  69  ;  on 
a/Kind.  V.'l  :  r.iti.. 
rh 

Kc»t.  1 
ot  . 
of 

hrn:  -.,...., 

of  1  of  the  hcAit,  70:  •<    ' 

per;'-  ■■  :       ,   >  ■". 
l.J.(Lni"t.»ui,   ncute  articular,  a  uaw  ^ 
dilaution  of  thehrftit,  733  ;efc&rraif 
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▼alTnlar  disease,  017  ;  relation  of,  tx> 
chorea,  512,  514. 

BUos  sardonicufl,  occurrence  of,  in  rheu- 
matic pericarditis,  258,  260,  303. 

Baptare  of  the  heart,  article  on,  786  ;  in- 
cluding,— etiology  and  pathology,  786; 
■ymptomn  and  diagnosis,  789 ;  treat- 
ment, 790. 

Rnpture  of  aneurism  of  the  heart,  161  ;  of 
the  ralves  of  the  heart,  625 ;  of  the 
aortic  valves,  9. 

SoAliLATiNA,  a  cause  of  eudocarditis,  624. 

S^erosis,  chronic,  of  the  valves  of  the 
heart,  607. 

Bedentaiy  habits  predispose  to  angina  pec- 
toris, 550;  to  fatty  heart,  762.  766. 

Seneca,  description  of  angina  pectoris  by, 
652. 

Senega,  value  of,  in  aortic  regurgitation, 
682. 

Septum,  the  fibrous,  of  the  heart,  43  ;  the 
interventricular,  44,  45. 

Septicaemia,  a  cause  of  carditis,  530  ;  of 
acute  fjt^  degeneration  of  the  heart, 
768 ;  SM  I^eemia. 

Servants,  domestic,  very  liable  to  rheu- 
matic pericarditis,  189,  19S. 

Sax,  influence  of,  on  the  size  and  weight  of 
the  heart,  5  ;  on  the  position  of  the 
heart,  89  ;  on  the  area  of  pericardial 
effusion,  331. 

Sex,  the,  predisposing  to  aneurism  of  the 
heart,  162 ;  to  angina  pectoris,  548  ;  to 
dilatation  of  the  heart,  732  ;  to  fatty 
heart,  761,  766 ;  to  fibroid  disease  of 
the  hoart,  792  ;  to  hypertrophy  of  the 
heart,  694;  to  rheumatic  pericarditis, 
187,  200 ;  to  tubercular  pericarditis, 
169  ;  to  rupture  of  the  heart,  788 ;  to 
valvular  disease  of  the  heart,  622. 

Sonnd  of  the  heart,  the  first,  prolongation 
of,  an  early  symptom  of  endocarditis, 
473 ;  also  a  sequela  of  endocarditis, 
492;  diagnostic  value  of,  504. 

Sound  of  the  heart,  the  second,  modifica- 
tion of,  in  aortic  regurgitation,  501  ; 
accentuation  of,  in  mitral  regurgitation, 
483  ;  character  of,  a  valuable  ^de  in 
mitral  disease,  486  ;  reduplication  of,  a 
consequence  of   mitral  disease,   487. 

Sounds  of  the  heart,  the,  relation  of, 
to  the  movements  of  the  heart 
in  health  and  disease,  632 ;  changes 
in,  caused  by  dilatation  of  the  heart, 
747,  762 ;  by  fatty  degeneration, 
779  ;  by  fibroid  disease,  793  ;  by  hyper- 
trophy, 713,  719  ;  by  pericarditis,  345. 
Spasm,   cardiac,  a  cause   of   the  sudden 

death  in  angina  pectoris,  580. 
Spasms,   muscular,    tetanic    or    choreic, 
occurrence  of,  in  angina  pectoris,  542  ; 
in  rheumatLsm  with  pencarditia,  260, 
285 ;   with    endocarditis,    263,     472 ; 


without  heart  affection,  267 ;  with 
delirium  or  mania,  287,  292 ;  in  non- 
rheumatic  pericarditis,  298. 

Sphygraograph,  indications  of  the,  in  an- 
gina jrectoris,  572  ;  in  aortic  stenosis, 
658;  in  aortic  regurgitation,  669;  in 
hypertrophy  of  the  heart,  715  ;  an  aid 
to  prognosis  in  valvular  disease,  660. 

Spine,  angular  curvature  of  the,  a  cause  of 
endocarditis,  620. 

Spleen,  state  of  the,  in  acute  ulcerative 
endocarditis,  650  ;  in  chronic  valvolar 
disease  of  the  heart,  668. 

Stenocardia,  syn.  for  angina  pectoris,  572, 
575. 

Stenosis  of  the  heart,  792. 

Sternum,  relation  of  the,  to  the  arch  of  the 
aorta,  22  ;  to  the  heart,  22,  26,  109  ; 
to  the  Ttulmonary  artery,  21 ;  to  the 
vertebral  column,  121. 

Stimulants,  value  of,  in  the  treatment  o\ 
angina  pectoris,  686,  595 ;  in  dilated 
heart,  757  ;  in  fatty  heart,  786. 

Stomach,  collapse  of  the,  a  cause  of  dis- 
placement of  the  heart,  127  ;  distension 
of  the,  also  causes  displacement,  130. 

Strain,  long- continued  muscular,  a  cause 
of  dilatation  of  the  heart,  735 ;  of 
hypertrophy  of  the  heart,  700;  of 
chronic  valvular  disease,  623. 

Subclavian  artery,  the  left,  position  of,  in 
the  chest,  80. 

Suspirious  respiration,  the,  characteristic 
of  heart  disease,  553  (note),  667. 

Syncope,  from  fatty  heart,  763,  780  ;  from 
dilated  heart,  749  ;  in  rheumatic  endo- 
carditis, 472  ;  in  pericarditis,  235. 

Syphilitic  affections  of  the  heart,  176. 

Syphilis,  a  cause  of  fibroid  disease  of  the 
heart,  792  ;  of  valvular  disease  of  the 
heart,  625. 

Systole,  the,  of  the  heart,  described,  65, 
95,  103. 

Systolic  endocardial  murmurs,  caiues  of, 
638. 

Swallowing,  difficulty  in,  caused  by  peri- 
cardial effusion,  239. 

Temperature,  elevation  of,  in  carditis, 
531  ;  in  acute  ulcerative  endocarditis, 
650  ;  in  acute  fatty  degeneration  of  the 
heart,  783  ;  Me  also  Hyperpyrexia. 

Tension,  arterial,  increase  of,  during  the 
anginal  paroxysm,  572, 691 ;  in  Bnght's 
disease,  702. 

Tetanus,  a  rare  complication  of  pericarditis, 
299,  303. 

Thickness  of  the  panetes  of  the  heart,  6, 
8.  710. 

Thrill,  characters  of  the,  due  to  pericardial 
friction,  343,  414,  418;  relative  fre- 
quency of,  353  ;  late  appearance  of, 
871 ;  causes  of,  in  chronic  valvular 
disease,  631. 
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IKDSX, 


Tricuspid  orifiisev  the*  reUtiona  <<  58,  84 : 
drcamfemice  of,  in  healtband  ^imme, 
6,8. 

Triconnd  regurgiUnt  rnvrnmr,  duncton 

^  of,  4«3,  4««,  «88  ;  ouism  of,  484,  840; 
dUgnoM  of,  from  pericarduJ  fiiction, 
847,  407 ;  clinical  sigmfiomee  of,  in 
eaaeai  of  rfaeamstic  «oa0cardsti«,  490. 

Triem^  stenosia,  chanKtera  of  roanDor, 
637. 

Trieospid  ralre,  the,  detcription  of,  54 ; 
reUtiotta  of,  84,  119, 124  ;  Tariationain 
the  poaition  of,  59  ;  action  of,  88  ;  in- 
competence  <^,  a  result  of  endocarditia, 
212,  218  ;  not  often  tboa  diseased,  528. 

Triamns,  in  rhenmatie  pericarditis,  201, 
808. 

Tympanitic  distenaion  of  the  abdomeo,  a 
eaose  of  displacement  of  the  heart,  15, 
27. 

Typhus,  a  cause  of  acute  fatty  degeneim- 
tion  of  the  heart,  709. 

Tubercle  in  the  heart,  105. 

Tumours,  abdominal,  effect  c^  on  the 
action  of  the  heart,  184  ;  mediastinal, 
a  cause  of  diiplaceroent  of  the  heart, 
144 ;  canoenms,  also  causing  displace- 
ment,  188. 

llKIinc,  state  of  the,  in  rheumatic  hyper- 
pyrexia, 269 ;  in  dilnted  heart,  751  ; 
in  fatty  heart,  782;  in  hypertrophy  of 
the    heart,    515 ;    in  chronic  ralrular 

disease,  66B. 


Valvka,  the,  of  the  heart,  anenriinnof,  163, 
458,  606  ;  atheroma  of,  628  ;  calcifica- 
tion of,  607  ;  rupture  of,    62.'>. 

Valves  of  the  heart,  diseases  of  the,  article 
on,  601  ;  including', — pathological  ana- 
tomy, 603  ;  etiology,  612  ;  pfayaical 
signs,  627  ;  symptoms,  647  ;  diagnosis, 
670  ;  prognosis,  676  ;  treatment,  680. 

Valvular  disea.se  of  the  heart,  chronic, 
a  frequent  complication  of  cardiac  aneu- 
rism, 158  ;  predisposes  to  recuirent 
endocarditis,  519,  607  ;  to  ulcerative 
endocarditis,  622 ;  comparative  fre- 
quency of,  after  acute  rheumatism,  212; 
influence  of,  on  prognosis  in  rheumatism, 
216  ;  predisposes  to  endocarditis,  606  ; 
to  i>oncarditis,  425  ;  efTect  of,  on  area 
of  pericardial  effusion,  832 ;  on  the 
position  of  the  imjmlse,  336  ;  relation 
of,   to  adherent  iHricardium,  446,  448. 

Valvular  disease  of  the  lieart,  chronic, 
guides  to  pmgnosis  of,  675  ;  relative 
importance  of  the  ditferent  forms,  677, 


Vegetations  od  the  cardiac  valres^  Mode  of 
origin  of,  459,  003. 

Vcin%  the  cervical,  ftdnns  tiS,  from  pti- 
cardial  effniion.  242,  248  ;  fromchzeair 
heart  disrase,  749 ;  polaation  of,  &«■ 
tricuspid  regtttgitatvMi,  066. 

Voia  caTs,  inferior,  lek^Da  o4  is  tk 
chest,  104  ;  superior,  relations  ^  SI, 
99,  lOT ;  dilatation  of.  a  conseqMoea 
of  mitzal  disease,  060,  008. 

Venesection,  see  Blood-letting. 

Venous  murmurs,  in  the  necl:,  eaoaes  oC 
029;  rarieties  of,  032. 

Ventricle,  the  left,  dimensiona  of  in  hashk 
and  disease,  5,  8 ;  breadth  oC  85 : 
thickness  of  parietes,  710  ;  mlstiit 
o^  in  the  chest,  94, 101 ;  moTemeBti<< 
79. 

VentricK  the  left,  aneurism  of  the,  artiele 
on,  150 ;  including, — ^nature  and  mtik 
of  origin,  151 ;  seat  of  the  disease,  15S; 
fonn  and  sixe,  157 ;  sfeate  of  otfasr|sib 
of  the  heart,  158  ;  of  other  organ  of 
the  body,  159  ;  symptoms  and  caaat  of 
death,  100. 

YentricK  the  left,  dilatation  of^  718: 
hjrpsrtrophy  o^  712 ;  most  liaUs  ts 
rupture,  788 ;  ohanges  in,  eansed  bj 
mitral  sfesnoai%  001  ;  simple  '''^»»«t**" 
of,  may  oause  a  mnnnur,  748. 

Ventricle,  the  right,  dimenaions  of^  5,  8 ; 
breadth  of,  32,  114 ;  length  of,  20,  25; 
thickneas  of  wall,  710  ;  poaitioBof,  71, 
95  ;  action  of,  described,  79  ;  not  lublr 
to  aneurismal  dilatation,  1 49  ;  signs  of 
dilatation  of,  "49  ;  of  hypertrophy  oC 
718  ;  changes  in,  caused  by  mitral  ftt- 
Dosia,  605. 

Ventricles,  the,  systole  of,   65,  95,  lf*3. 

Veratnim  viride,  use  of,  in  hyiwrtrophv  4 
the  heart,  727  ;  in  cliruuic  valvular  dis- 
ease, 684. 

Vertigo,  a  symptom  of  aortic  regurgitatii'D, 
660  ;  of  dilated  heart,  750. 

Vestibule,  the  aortic,  42. 

Virginian  prune,  bark  of  the,  useful  in 
dilated  heart,  728,  756. 

Voice,  loss  of,  in  rheumatic  pericarditis. 
240. 

Vomiting,  a  symptom  of  rheumatic  cnd^i- 
carditis,  472  ;  of  nipture  of  tlu*  hurt, 
789  ;  of  dilated  heart,  750  ;  treatmrn: 
of,  758. 

Weight  of  the  heart,  normal,  4  ;  afftcte  i 
by  general  disojises,  7  ;  by  local  dis- 
oases,   8  ;    when  atrophied,  669  :  wluti 


hypertrophied,      655, 
remarks  on,   11. 
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"We  cfannot  too  bighl>'  commend  it  tu  oar  rcodern.  We  believe  il  i*  deftioed 
to  hohl  a  itcrmaoent  place  Is  Amcrieao  luvdiwi  liter«tur«." — ttuttum  JVt*/.  antf 

•S'ttri;.  tfrturttui, 

"  Thr  txr<;u1Ion  !n  deliil  li  very  intelllgrnt,  and  exbibit*,  wherever  we  tore 
to  il.  alwnyr  nil  thnt  if  e»»on1lal.  judgfHl  aceurdinj;  to  the  morereocDt  •lanitpoiot 
of  Kuropcan  Medicine." — Srkmitil'tt  JtihrhnrUtr  drr  M^ilirin, 

"  Il  in  aiiincioitt  lo  *ay  that  wo  believe  it  ihv  brst  and  •afc«l  authority  which 
van  be  •nlnctcd  f»r  (he  guidaoee  of  the  itudent  or  joung  practitioner^  and  oor- 
dt  illv  riHiitucnd  It  to  them  oj  loeh.'* — PMfti.  ifn/.  Timt», 
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DAMON,— The  Neurones  of  iho  Sk'm ;  Ihelf  Putliology  and  Tn-atm^U 
lij  II.>«rA«Dt\  Damox,  A,M.,  M.i>.     Svo.     CloHi.    f2.00. 

- — ~Th*  Striicttiral  Lfefionsof  theSkin :  their  PiilhnlojEjr  and  Twotmeiit. 
lUuHtrotcd.     By  How AHD  F.  Damon,  A.M.,  M.U.     CloLb.    $'SMO. 

DIEULAPOT. — Pneumntic  Aeptmiion.  A  TrentiBe  on  thu  Pnt^uniAtie 
AHpipiiiion  Jiif  Morbid  Fluids,  A  MBdieo-Chir!ir«ripal  Mptlirhl  <irPi;ijf- 
noBifl  nnii  Trcnlmcnt  of  Cvfit*  ond  Ab,*(.*(*sj!e#  of  tli«  Liv<*r,  SlrRni*u« 
lated  Ilfrnia,  Retention  of  the  UrinCj  Periearditin,  Pleurisy,  llydar- 
tliri>i»i».  etc.  Bj  Dr.  (jEonmia  Dikuj.\pot,  Gold  MedftlJiat  of  the  ilii»- 
l»itnl  uf  Parts,     Crown  8to.     Extra  cloth.     $4,{HX 

"  [l  i«  bat  juitt  (o  (he  a)ith€>r  to  s^mU  that  bii  numerout  cftrefuilj  M)v*lu«ted 
nnni  cnaclufLvt?  experimcots  bare  mppl^cd  »11  iho  erfiileQce  wbicfi  fho  moil  in* 
vfe<luloiii  could  di'DmnJt  AHiJ  rD4rk  ibc^  (nrroUnHioB  of  pneutpaci«  ufiirAUan  m 
the  bt^ffiDiimg  of  n  &uw  crn  ia  i-Btionul  mtidiuiDtSr  cutj^titoliDg  a  tw*  triumph  ii( 
loffififtl  Induciioa  from  ob>«rr?iJ  phenciinriiw  (<»  n  ncitratiflc  prinriple  entitfed  to 
InKDrKnlc  with  raeaiDibUoD  and  ihUioukEttLoD.*^ — Ckien^  Met4.  JvHn\<ti^ 

DHAXE*— A  SvBtem&tic  Tirentiso ;  Ilifltoirical,  Etiological,  and  Proo- 
ticiilf  of  iho  Principnl  l^iseiis^KS  of  the  Interior  Vnllev  of  North 
AinerLun^  ns  th^j  nppenr  in  tbii  Cnucivsinn^  Afriunn.  Indian,  nnd 
Eftqulnihux  Vtkrietiefl,  By  Da^teu  Drake,  M.D.  Edited  b^  S.  Ua^- 
nvKY  Smith,  M.D.,  and   FftANCts  G.  SiiiTDf  3t.D.    8vo,    Sheep, 

DT7TCHEE. — Pulmonarj*  Tuberculosis.  It«  Piitholopj,  Nature,  §Twip- 
toni9^  UiitiinosiB^  Pro^^nomsi^  OaiiRefl,  lly^ii^ne,  and  M^dioftl  Treat- 
ment. Bj  Aohooy  P.  Dt'TcnER,  M.D.  Illnslr&ted.  Crown  8to. 
Extm  cloth.     $3JAI 

"  Few  men  in  oar  ooantry  hare  giren  the  aabjeet  under  oonsldermtion  more 
thought  than  Pr.  Dntcber,  and  his  oxperienoe  has  been  ample.  While  we  objeet 
to  portions  of  the  treatment  reoommended  in  the  book,  we  are  bound  to  give  the 
author  credit  for  furnishing  the  pr6feBsion  with  one  of  the  best,  if  not  the  rerj 
best,  work  extant  on  this  snbjeet." — St,  LonU  Amer.  Med.  Jvmmat. 

EBEBLE  and  MITCHELL.~A  Treatise  on  the  IXmtuies  and  Phys- 
ical Education  of  Children.  Bt  John  Eberlc,  M.D:,  late  Profeeaor  of 
the  Theory  and  Practice  of  Medicine  in  Transylronia  UniTersitr. 
Fourth  edition.  With  Xotes  and  large  Additions.  By  Tuoxas  D. 
Mitchell,  A.M.,  M.D.    Sro.    Sheep.    $3.50. 

EYE. — A  Collection  of  Remarkable  Cosei  in  Surgery.  By  Pavi.  F. 
Eve,  M.D.    Sheep.    $6.00. 

EYBE.— The  Stomach  and  its  Difficulties.    By  Six  Jamis  Etki,  M.D. 

Sixth  edition.    16nio.    Cloth.    75  cents. 

FARABEITF. — Ligation   of  Arteries.    An  Operative  Manual.    By 

Dr.  L.  II.  Farareuf.    With  Forty-three  fine  Engravings.    Trooslated 

by  JoHX  D.  Jacksom,  M.D.     12nio.    Cloth  limp,  red  edges.    $1.75. 

"The  translator  has  done  a  good  serrioe  in  placing  thfi  neefiil  lltt]«  woric 

before  the  profession  in  excellent  English.    As  a  manoat  or  handbook  of  tha 

ligation  of  arteries  the  work  admirably  fulfills  the  purpose  of  its  author.      Th« 

deforiptioni  of  the  varions  operations  are  u  clear  and  fbU  af  to  readur  tba 

manual  one  of  mneh  practioid  ralae." — If.  Y,  Mtrf.  JvurmaL 
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GAERETSON.— A  Sy§tcn»  of  Oral  Surjicry:  Uing  u  consiJemlion  of 
til*'  i'lM  aw.s  ami  Surgory  of  th«  Motitli,  Jawm,  and  AsKMciuLe  PnrU, 
By  JAii£ji  K.  Gakbetson',  M.l>.,  D.D.S.,  lute  Looturcr  on  Anatomy 
ami  l^u^^ory  in  the  Philudolphia  Sohool  of  Aimtoiuy,  etc.  UIua- 
trated  with  Stwl  I'lates  and  miuierous  Wood-out*.  New  and  en- 
larged cditioa.  8vo.  Kxtra  cliHli,  $10.IX).  Sheep,  Sll.«JO. 
"  Fur  aocurato  dcRcrlptioo,  rfkillful  ^rriuigcmeDt,  and  thoroughnvM  of  dotftil, 

it  ha>  no  eiiual.     Ai  a  text-book  Fur  tbo  mccbanioAl  and  lurgical  dentist,  U  it 

iiivaluftbte,'^— .V.  >'.  Mrd.  rirrunl. 
*' A  flaooe  at  the  beadtogi  of  tbo  ehapt«r«  or  thii  vork  will  abuudanll;  coa- 

Tioc«  the  reader  of  the  great  itnportuice  of  tbo  nveral  fubj(<ct8  trvaled,  and 

reading  of  the  tc&l  will  demuiiitntle  that  tlia  autbor  bas  aceouiplixbeil  tbo  taik 

pru|Hjied  wilb  couRuniiuate  abilil>  aod  Oddity." — Cfn'ca^o  Med.  J»Mruiti. 

"There  (•  no  work  of   the  kiud  which  beam  comparicou  wilb  it." — i*acijit 

iiett.  ftnd  Sury.  Journal. 

OEKHABD.— The  Dlacnosls,  Pnthoto;^,  and  Treatment  of  the  Pi»- 
cji^os  of  the  Cheat.  By  W.  W.  Geriiari>,  M.D.  Fourth  cdiuoo. 
Reviticd  and  enlarged.     8ro.     Sheep.     $4.00. 

QETCHELL.— The  ^faternal  Maoa^eraent  of  Infanoy.  For  the  lTa« 
of  I'urenta.     By  F.  !I.  Getchell,  M.D.     18mo.     Cloth.     75  cents. 

GORTON.— Mental  Hy(;iene.  An  RRsay  on  the  Principles  of  Mental 
llytiene.     By  U.  A.  OokTo.v,  M.D.     V*uio,     CUh.     %i.lb, 

The  Drift  of  Medical  Philosophy.     An  Kpsny.     By  D.  A.  Goktoh, 

M.D.     l!2mo.     Cloth,  limp,  75  oeaU.     Paper  cover,  (30  ccnta. 

GROSS.— A  Manual  of  Military  Surjccry  ;  or,  IlintJi  on  the  Emergen- 
cies of  Fioldf  Camp,  aod  Hospital  Practice,  lllustnited  with  Wood* 
cuts.     By  S.  D.  Gkoss,  M.D.     ISmu.     Cloth.     03  cents. 


EAVKOND.— Lectures 

Hammu.nd,  M.D.     8vo. 


on    Venereal    Diseasca.      By   AVillum    A. 

Cloth.     $3.00. 
Mtlitnry,  Medical,  and  Sur^^icol  Ewmi^'i.      Prepared  for  the  United 

States    Sanitary   Commission.     By    W  ii.i.iam    A.    IIauuono,    M.D. 

8ro.     Cloth.     lo.OO. 
Physiological  Blemoirs.     By  WtLuaH  A.  lUiiiioNUf  M.D.     8vn. 

Cloth.     $2.00. 
* Sleep  and  iu  Deranfi^ementA.     By  William  A.  nAMMOND,  M.D. 

Seconti  edition,  revised.     l2nio.     Cloth.     $1.75. 

"  When  the  origioal  moDOgra|tb  aiipeared.  It  reectved  our  careful  attcntluB  ani| 
eommeDdatlon ;  and  now  we  have  ooly  to  repeat  our  good  wordiU  and  expreas 
our  gratiHcation  that  the  work  ha«  undergone  aooh  careful  reviaion."— C7ihc*m- 
uidl  Laueel  auH  0b»€rv4r. 

HART8H0RWE.— Cholera:  Fnct*  and  Conelusioni  a«  to  its  Nature, 
Prevention,  and  Treatment.  By  IIb.krv  IlAKTsuoaNK,  A.M.,  M  D. 
lUmo.    Paper  cover.    25  cents. 

The  Family  Adviner  and  Guide  to  the  Medicine  Chest.     A  concine 

l1andlKK>k  of  Domestic  Medicine.  Kevisnl  and  ontar^cd.  By 
TIcNRV  llARTsnoRNE,  A.M..  M.D.     18mo.    Cloth.    75  cents. 

Glycerin  and  its  Uses.     A  Mono;rf»ph.     By  He.vrv  llAarscoR.Mg, 

A.M..  M.D.     18mo.    Clutli.    CO  ceou. 
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HAHCE. — Tbe  Physician's  Medical  Coiupend  and  Pliarmftceaticft* 
Foriiuilao.  By  Edhard  II.  Uanck.  16mo.  Tuck.  $l.OU.  12qio. 
Cloth.     $1.50. 

fiOPPE. — On  Percussion  and  Auscultation  as  Diagnostic  Aids^     Bj 

Dr.  Cakl  lIori'E.      A   Mtinual   for  Students  and   IVuutiliunvrs  of 

MeUit'iiK'.     Translated  l.y  L.  C.  L.vne,  M.D.     llimo.     Clotli.     $1^. 

**  Thit  little  book  of  162  pagci,  »a  tbo  translator  rcmarkfl)  i»  ■  model  of  ood- 

eiAcacM  anil  oonipIeloDrsa;  lur  it  will  be  fuund,  on  tAamlDtktion,  to  cuotAio  in  a 

eompcodiuui   form    overy  poiot  of  importBoce  Iwaring  upon   thU    brsoch  of 

incdicino.     .     .     .     Tbc  mcUicat  itaiicot  will  find  thii  one  of  tbe  but  tcAt-books 

in  tbc  Kti^Itdh  laoguage." — Vaei^e  Med.  Journal. 

HORK£R,~The  United  States  Dissector:  Lessons  m  Pmctical  Anat- 
omy. Uy  Wij.i.iAM  E.  IIuKNCK,  M-D.  Illuittrntud  with  1T7  Wood 
Kn;;ntvinj;8.  Fifth  edition,  carefully  revised  and  entirely  renjodoled. 
By  IIenrv  II.  Smito,  M.D.     12mo.     Sheep.     $2.C«. 

KEEN. — Eiirlv  History  of  Pniclical  Anatomy.    Being  tbe  Introductory 
AddreifH  lo  tne  Course  of  Leotuica  ou  Anntoniy  at  the  Philodelpbiu 
School  of  Anatomy.      By  Williah  \V.  Kee.v,  M.D.      Cloth  limp, 
50  cents.     Paper  cover,  30  cents. 
"  Thii  lecture  embraces  to  much  thai  the  wonder  to  ua  !■  how  PrDfesBor  Keen 

mAanged   to  deliver  it  to   hi^  clasi  at  one  timo.     Tb«  tcctur«  gives  ia  tens 

English  JQSt  whai  ita  tillo  indicntcs,  tugclhor  with  incidenti  conticctcd  with  lh« 

eurly  Anatomists." — lanctl  u*td  O^Mrvrr. 

KOLLIKER. — A  Manual  of  Human  Microscopical  Anatomy.  By 
A.  KotLiKCR,  Professor  of  Anntoniy  and  Physiolo^cy  in  Wliraharg, 
Translalc^i  1)T  OroRCE  Bu-sk.  F.R.S.,  and  Thomas  Iltxi.KV.  F.K.S. 
Edited,  with  "Notes  ami  Addition^  hy  J.  M.  Da  Corta,  M.D.,  and 
illustrated  with  over  300  Wood  En^jravin;;?.  8vo.  Sheep,  $3.50. 
"  The  rtpittotion  of  Professor  Kiilltker  will  bo  enhnnoed  hj  (his  trxt-bnok  ; 
luob  it  is  destined  to  be  pre-eminently.  Wo  commeod  it  lo  tbc  prDfesFiun, 
lo  siadcDtA  especially,  u  worthy  of  their  palroDiige."      "    "*'    ""- '    ^-—"- 


-S. 


for 
prDfesFiun,  Aod 
}'.  .Vrif.  GnttUt. 


LEE. — The  Correct  Principles  of  Treatment  for  Anpilar  Curraturo  of 
the  Spine.     By  Besjami.v    Lee,  A.M.,  M.D.     Illustrated.     Second 

edition.     I3mo.     Cloth.     $I.()U. 

LEIDY.^An  Elementary  Treatise  on  Human  Anatomy.  By  Joscru 
Ltiuv,  M.D.     With  39:2  Wood  Engravings.     8vo.     Sheep.     $5.00, 

HACLEOD.— Notes  on  the  Surjrery  of  tbo  Wnr  in  the  Crimea.  With 
Kemarka  on  the  Treatment  of  Gunshot  Wonnds.  By  Qeoxgi  U.  B. 
Macleoo.  M.D.,  F.K.C.S.     12mo.     Cloth.     SI.50. 

"  I  regard  it  as  on*  of  th«  best  of  the  modem  works  nn  military  surgery.  Its 
publicalion  at  the  pruieut  moment  is  a  valuable  conlributioo  fur  uur  anny 
surgeons,  nH  of  whom  shuald  have  it." — HtnRr  U.  Suitb,  Surgfon-Ctntrai  t/ 

M  AL6AJ0]fE.—A  Trcntiee  on  Fractures.  With  106  Illustmtioni. 
By  J.  F.  MALCAioys.  Meinbre  de  I'Acad^mie  Uo^ale  de  M^dccinew 
Translated  from  the  Frencli,  with  Notes  and  AdditioDS,  by  Joav  IL 
Packard,  M.D.     8vo.     Sbcep.     $4.00. 
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McCLELLAN.— The  Principles  and  Pmctieo  of  Surcery.  Bj  th« 
late  (iEokuB  McCLCLLAyf  M.D.,  and  Juun  EI.  B.  McClellan,  M.D. 
With  Illcistrationa.     Demi  8vo.     Sheep.     $2.00. 

"  The  work  ii  worthy  of  strong  coaimendatioD." — X  Y,  A>w  Rmicdtf. 
"C'ontAiDiog  much  valanblo  iDl'onnfttioD." — Pacijic  MeH,  ond  Surg.  Jt>mmnt, 
"The  verj  beat  work  for  (iractitiunera  bofora  the  profossioo." — Utorffia  if»d, 
(hmpamioii. 

MEDICAL  TIMES.— A  Weekly  Joiima!  of  Medical  and  Surpcal 
Science.  Vols.  1.,  II.,  HL,  and  IV.  Imperial  8vo.  Fine  olotb. 
Knell.     $5.iMJ. 

MEREDITH.— The  Teeth,  Atul  Flow  to  Save  Them.  By  U  P.  MiaB* 
L.ITU,  M.D.,  D.D.S.     Illustrated.     ICmo.     Cloth.     $1.25. 

MITCHELL. — Five  Eaaays  on  the  Crypto;:aniou8  Ortpn  of  Malarioua 
And  K|iiiluinic  Fever*  ;  Animal  Ma^^netismt  or  VitiU  Induction;  the 
Penotmtivenciut  of  Fluidn  ;  the  PcnetrativencM  of  Ganes  ;  and  a  new 
Practice  in  Acute  and  Chronic  UlieumatiHrn.  Bv  Joiix  Kearslet 
MiTi'dELL,  M.D.,  late  ProfeMor  of  the  Practice  of  Medicine  in  Jeffor- 
•on  Medical  CoUej;e  of  Philadelphia.     12nio.    Cloth.     $1.26. 

MITCHELL. — Injuries  of  the  Nerves,  and  their  ConsequeneM.     By 

S.  Weir  Mitcqell,  M.D.     8vo.     Cloth.     $3.00. 

"Dr.  MitchoU'i  woll-«Anie<l  roputatioo  lu  kd  experimeotal  phjalotogitt  of  the 
higheat  ortlrr  hu  beea  adtnirmblj  mmtatalDcd  by  the  BiBnocr  ij  whit-h  ho  hai 
•xoculeU  bis  task.  ...  A  volame  which  thoy  cftn  refer  to  now,  &n<]  will  bo 
able  to  refer  to  id  the  future,  with  tha  utmusl  ooDfldcooo  and  lat iifoation."— 
Briti'k  find  Fortiyn  MndieO'Chirurgiftit  Rrritw. 

"It  ia  certaiulj  one  of  the  tuoal  Taluable  oootribntioos  to  modera  medteal 
■eicDM." — Pacific  Mni.  Jumrnai. 

"Tb*  work  i»  evidvntljr  a  cuntribution  of  great  vatae  to  the  profeeaioo.  W« 
know  of  no  other  In  the  Gngliah  Imiffuago  at  once  bo  complete,  ao  original,  and 
M  raadablo." — Dttrntt  Rt»i*m  o/  Mtdici'mt  and  Surgtry. 

Wear  and  Tear :   or,  Hints  for  the  Overworked.     By  8.  *Wtia 
MiTCUEi.1.,  M.D.     16mo.     Paper,  30  cent*.     Cloth,  50  centa. 

MITCHELL.— Materia  Medina  and  Therapeutics;  with  umplc  Illua- 
tratioim  of  Practice  in  all  the  Departments  of  Medical  Science,  and 
Copious  Notices  of  Toxicology.  The  whole  adapted  to  tlie  vrauta  of 
Meilical  Pupila  and  Prnotitinnerfl.  By  Tdomas  I).  Mitciixli^  M.D. 
New  edition,  revised  and  oorreotetl.     8vo.     Sheep.     $4.00. 

MOROAK.— Practical  Lewions  in  the  Nature  and  Treatment  of  the 
Atli  otiona  produced  by  the  Contagious  Diseases,  with  Chapters  on 
Syphilitic  Inoculation,  Infantile  Syphilis,  etc.  By  John  Moroak, 
M.D.  Stitv  Colored  and  Plain  Illustrations.  I2rno.  Cloth  extra. 
$1.7;>. 

MORRIS. — A  PrncticftI  Treatise  on  Shook  afUsr  Surfn'cal  Operalioni 
and  Injuries:  with  special  reference  to  Shock  onaned  by  Railway 
Acci.Ionta.  By  Enwi.v  Morris.  M.D.,  F,R.C.S.  12wo.  Cloth. 
$1  25. 

MORTOn. — An  Illustrated  System  of  TTuroan  Anatomy;  SpcoUl, 
General,  and  Microsoopical.  'Br  the  lato  Sahuei.  Gkoroc  Mubtoh. 
M.D.     With  391  Engravings  on' Wood.    8vo.    Sheep.    $4.^ 
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HJSLATOV . — Clinical  LecturcB  on  Surfrery.    By  M.  N<latov.    FrocD 
Noics  taken  by  Walter  F.  Atlee,  M.D.     8vo.     Sheep.     $3.00. 

NELIGAN, — A  Treatise  on  Materia  Medico.     By  J.  31.  Xeugaji 

1:^1110.     Cloth.     $2.00. 

PACKARD. — Lwtureji  on    Inflammation.      By  John   II.   Pjickaus 

M.U.  Being  the  First  Course  delivered  before  the  Collejre  of  Phy&i* 
oians  of  Philadelphia,  under  the  Beoueat  of  Dr.  MUttor.  12mo. 
Cloth.     $2.50. 

A  Manual  of  Minor  Surgery.     By  Joun  H.  Packj^rd,  M.D.     lUu» 
tratcd  with  145  Wood  Engravings.     12mo.     Cloth,  limp.     $1.25. 

Handbook  of  Operative  Sur^^erv.     By  Joun  U.  Packard,  M.D., 

Secretory  of  the  Colleffo  of  Physicians  of  Philadelphia,  etc.  Wilh 
54  Steel  Plates  and  Numerous  Illustrations  on  Wood.  Svo.  Extra 
Cloth,  Jh5.(X).     Sheep,  $5.75. 

"lu  diatiDguisbioK  fisMturtt  If  abundsot  illavtrfttton,  ftod  in  this  rupwK  U 
uoequnted  by  any  handbook  wilh  wbtch  w«  are  aoquaintocL  ...  To 
itudcnts  and  praclitioneri  who  have  not  tbo  frequent  opportunity  of  witse««taf 
pnuidcikl  «ur[;prjr.  the  ruluoie  bcfure  uj  will  prove  of  UDquoiliuuable  vklac."— 
iV,   }'.  MtH,  lUeord. 


PELOnZE  and  FREKT.— General  Notes  on  Chemistry. 
lat(Kl  from  the  French  by  Edmlnd  C.  EtanSi  M.D.  Willi 
trations.     12mo.     Cluth.     $1.75. 
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FHARtf  ACOFCEIA  of  the  United  States  of  America.  Fiflh  Dffoeo- 
nial  Uevitiion.  Published  by  authnrity  nf  tlie  National  Convention 
for  Kcvittin^  the  Pharmacopoeia,  held  at  Washin^n  in  1870.  l2mo. 
Cloth,  §1.75.     Sheep,  $2.25.     Sheep,  interleaved,  $3.25. 

POWER. — Anatomy  of  the  Arteries  of  the  Human  Body,  Dosorintive 
and  Surgical,  with  the  l>escriptive  Anatomy  of  the  H**art.  By  Jobk 
Hatch  Poubr.  M.D.  Authorised  and  adopted  by  the  Surgcon-(jeu- 
eral  of  the  United  States  Army,  for  Use  in  Field  and  General  Hoa- 
pitals.  Illustrated  with  numerous  Wood  Engravings.  12mo.  Clotli. 
$2.50. 

RAHD.— Elements  of  Medical  Chemistry.   By  B.  Howard  Rakd,  M.D.. 

P^olV•»^or   of  Chemistry    in    tlie   JeQerPon    Medical    College.     New 

edition,    carefully    revised,   with    Additions.      lUustrated.      12uiu. 

Cloth,  $2.00.     Sheep,  $2.50. 

"  Wc  consider  that  the  profocsion  are  deeply  Indebted  to  Dr.  Band  for  tb« 
labor  and  rciearch  oxpentied  iu  prppariog  lo  useful  a  volume  in  m  neat  and 
OCOrptablo  &  form." — Tkt  Juurnal  €t/ApptitU  Chemialry. 

READ. — Placenta  Prievia:  its  History  and  Treatmeat.  By  Wiluah 
Head,  M.D.     340  pp.     Svo.     Paper  cover.     $2.00. 

REEVES. — A  Practical  Treatise  on  Enteric  Fever:  it.«i  Diagnosis  and 
TretLinicnt:  Being  an  Analysis  of  one  hundred  and  thirty  consecu- 
tive Cases  derived  from  Private  Practice,  and  embracing  a  Partial 
History  of  the  Dinease  in  Vircinio.  By  James  £.  Uccrxs,  M.D. 
12mo.     Cloth.     $1.00. 
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REESE.— A  Mftnual  of  Toiicotojry.  A  Practical  Treatise  on  the 
Properties,  MikIos  of  Action,  and  Meuns  of  Detection  of  Poibods. 
By  John  J.  Reese,  M.D.»  Profcnuor  of  Medical  Jurieprudence  and 
ToxicolouT  in  the  University  of  Pennsylvania.  8to.  Cloth,  $5.00. 
Sheep,  $0^00. 

"  Dr.  Reete'a  book  ihonld  tw  nirv  of  a  vcleome  on  oar  tabiM,  prcteotiog,  ai  it 
the  practical  eHeotiBlj  of  toxicologT  id  k  compact  and  ■eeewiible  form. 
Tbfl  iMttunv  on  Ibvrapealicii  sro  brief,  but  tbo  Uteat  diicuvarivi  in  tb«  Ho*  of 
trealmcDt  of  poitonings  are  carefully  gifCD,"^~Ainer.  Jomr.  o/lA«  J/m/.  SeieHcea* 

BICHARBSOK.— A  Knndbook  of  Medical  Microscopy.  By  Joseph 
U.  KiciiARbsoK,  M.D.f  MicrowopiBt  to  the  Pennpylvonia  Ho«pitftl; 
Lecturer  on  PnthologicHl  Anatomy  in  the  Univentitv  of  PonnBylvnnia, 
etc.,  etc.  Willi  uuineroua  Illustrations.  1  vol.  12uio.  Extra 
clotli.     $2.25. 

"  Aa  a  whole,  wo  ba'Ve  not  Bc«n  a  work  of  hi  sort  that  Id  complctoneii  snd 
practical  utility  cnu  rival  it  or  compare  witb  it." — A*.  Y.  Med.  Htcord. 

"  Cotuprcbriif ire  aa  ri*Kard»  it*  «ubjcot-matt«r,  coociae  in  atylo,  and  oxpliott  id 
atatemcul." — CMieago  Med,  Journai. 

EICHARD80H.— KIomontB  of  Human  Anatomy:  General,  Peserip- 
tive,  uikI  IViictical.  By  T.  0.  Kiciiardson,  M.D.,  Profwaor  of 
Anutoniy  in  the  Medical  Department  of  the  Univervily  of  Louitiiano. 
Second  edition.  Carefully  revised,  and  illustrated  with  nearly  300 
Enjp-avingii.     8vo.     Sheep.     $6.00. 

REYNOLDS.— A  System  of  Medicine.  Edited  by  J.  Ri-sski.l  Rev- 
.sui.os,  M.L).,  K.il.C.P.,  tfondon,  and  contributed  to  by  the  most  cuii- 
iH'iit  I'liyi^icinns  in  £n);land.  New  edition,  tfaorou^cmy  revised  and 
cnt!ir;;eil.  Three  volumes  now  ready,  hvo.  Price  per  volume, 
Cloth.  $9.(K).     Sheep,  $10.00. 

Id  a  review  uf  the  firat  edition,  the  Londoo  Lunett  aald,  "It  ti  uoDeceacary 
to  My  A  word  in  favor  of  tbe  high  claliua  of  all  these  gootletncn  to  apeak  wiui 
authority  on  Ibe  aubjc«ta  which  they  rcapcctiTtly  hanille;  aniJ  wo  congrmtulatt 
tbo  «ditur  on  bii  dialing uiaheil  auooesa  in  scouring  tbe  aert'icca  of  aucb  a  staff." 

RILEY. — A  Compcnd  of  Materia  Medien  and  ThernpeuticB.     For  the 
Use  of  Students.      Bv  Joiirf  C.  Kilcy.  A.M.,  M.IK,   Professor  of 
Materia  Medicn  and  Therapeutics  in  the  National  Medical  College, 
etc.    8vo.    Cloth.    $3.00. 
**  Prof.  Kiley  baa  dono  hit  work  very  wall.    .    .    .    The  doMrlptlona  of  tbe 

variuua  articlra  of  tbe  Materia  Uadica  an  rsrj  oeoaiM  and  remarkably  aeca- 

rale." — *V.   V.  M^ii.  JmtmaL 

SAHSOX . — The  Antiseptio  Syetem.  A  Treatise  on  Carholio  Aoid  and 
its  O'lttpounds,  with  nn  Inouiry  into  the  Germ-Theoricj"  uf  Putrefac- 
tion, Fermentation,  and  Infection,  the  Tln^ory  and  Prnetiee  of  Disin- 
fection, and  the  Eimtloymcnt  of  Antisi^ptics  in  Priicti<.*«l  Medicine 
and  Surgery.  By  E.  A.  Sassoii,  M.D.,  London.  M.U.C.P.  With 
forty-two  Illustrations.    Svo.     Clotli  extra.     $5.00. 

BEATON. — A  Handbook  of  Vnceination :  Adapted  to  the  Ameriean 
Prore^!»ion.     By  Edwabd  C.  Seaton,  M.D.,  Medico!  1ns(iector  to  th' 
l^rivy  Comicil.'l^ndon.     Illustrated.     Cloth.     $1.25. 
*' Dr    Seatoo'a  'Handbook  of  Vaccination'  may  be  regarded  aa  a  >>oon  not 

Mly  to  the  medical  profoisioa,  but  to  tba  publio  at  large. —^arurdoy  Jfaeiav. 
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SHAW. — Odontalgia,  commonlr  called  Toothache:  Its  Caaaes,  Pr» 
Tentton,  and  Core.  Bv  S.  Pauons  Sbat.  16mo.  Extra  cloth. 
$1.75. 

"Tb«  ftnfttomioal  points  is  regard  to  th«  ttnifltara  of  IBs  teeth  onght  to  be 
famUiar  to  erery  physician,  but  it  will  not  bttrt  to  remind  afresh;  while  the 
differential  diagnoiis  of  different  forms  of  toothache  and  the  proper  treatment  it 
a  knowledge  with  which  phjrsioians  are  not  generailj  familiar." — taucet  amd 
Ohterver, 

SIAKESE  Twins.— Report  of  the  Autopry^  of  the  Sinmene  Twins, 
together  with  other  information  concermng  their  Lifn.  16mo. 
Paper.     25  cents. 

SIMPSOH. — The  Obstetrical  Memoirs  and  Contributions  of  James  Y. 
Simpson,  M.D.,  F.R.S.E.,  Professor  of  Midwifery  in  the  University 
of  Edinburgh,  etc.  Edited  by  W.  0.  Priestley.  M.D.,  and  Horatio 
R.  Storer,  M.D.    With  Illustrations.    Two  vols.  8to.    Cloth,  $7.50. 

Sheep,  $9.00. 

SICITH. — The  Common  Nature  of  Epidemics,  and  their  Relation  to 
Climate  and  Civilization.  Also,  Remarks  on  Contagion  and  Quaran* 
tine.  By  Sodthwood  Smith,  M.D.,  Physician  to  tne  London  Fever 
Hospital.  Edited  by  J.  Baker,  Esq.,  author  of  "  Laws  Relating  to 
Public  Health,  Sanitary,  Medical,  and  Protective."  12rao.  Cloth. 
$1.50. 

STILIiE. — Epidemic  or  Malignant  Cholera.  By  Alfred  Still<,  M.D., 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University 
of  Pennsylvania.     16mo.     Paper  cover.     30  cents. 

STROMEYER  and  ESM ARCH.— Gunshot  Fractures  nnd  Rcsoo- 
tion  in  Uiinshot  Injuries.  ISy  I>r.  Locis  Stromevfu  and  I>r.  Frieiv 
RKii  K.SMAUCII.  Tnuislated  by  S.  F.  Statuam.  l:2ino.  Cloth.  75 
cents. 

SYME.— The  rrinoiplos  of  Surirery.  By  James  Svme,  F.K.S.E., 
Surp'on  in  Ordinury  to  Qucon  Victoria,  in  Scotland.  To  which  are 
app(nniod  Troatises  on  tlio  !)i8cas08of  the  Kcctum  ;  Stricture  of  tlie 
Urothni  anil  Fistula  in  Perinoo ;  The  Excision  of  Disease*!  .Jointw ; 
and  nutnorous  Additional  Contributions  to  the  Patht)Ioiry  and  Prac- 
tice of  Sur;;evv.  Edited  liy  Donald  Maclean,  M.D.,  L.U.C.S.E. 
8vo.     Cloth.     ^7.00. 

TANNER.— A  llandlMiok  of  Practical  Midwifery  and  Obstetrics  (fn- 
chidin;^  Anirsthftics),  By  JonN  Tanner,  M.D..  M.A.,  LL.D., 
Moniber  of  the  Koyal  ColK'^se  of  Physicians;  Obstetric  Physician  to 
till'  Farrini^don  Lvin^-in  Charity;  etc.,  etc.  With  150  Illustrations. 
Hmio.  Fine  Cloth.  S:2.00. 
"  Clear  iiiuL  exact,  proriiFcIy  and  oxcollently  illustrated,  wo  take  pleasure  in 

coiiiuicikUi);:;  this  litlle  bouk  a»  a  coiiijianiun  both  for  students  and  *  bti^y  prac- 

tiliiiiMTS.' "' — Vhicft'jti  .Veil.  Jonriiiil. 

TAYLOR. — fnfantilo  Parnlysia,  and  its  Attendant  Deforniitios.  By 
CiiARLKs  Favette  Tavlo'r,  M.D.,  Resident  Sur«rpon  New  York 
Orthopedic  Dispensary.  Illustrated  with  numerous  Engraving. 
l2mo.     Paper  cover,  75  cents.     Cloth,  $1.00. 
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THOHAS. — A  ComprehcnsWe  Pronouncing  Medical  Dictionary : 
Containing  tho  Ktymolofrjr  and  Signification  of  the  Terms  made  use 
of  in  Modioinc  and  the  Kmdred  Sciences.  With  an  Appendix  com- 
prising n  complete  lint  of  all  the  more  important  articles  of  the 
Xiatcna  Mcdica,  arranged  according;  to  their  medicinal  properties. 
Also  an  explanation  of  the  Latin  terms  and  phrases  occarring  in 
Anatomy,  Pharmacy,  etc.,  together  with  the  necessary  directions  for 
vrriting  Latin  prosoriptions.  By  J.  Tdouas,  M.D.  8vo.  Cloth, 
$a.2o.     Sheep.  $3.75. 

TXTRNBTTLL— A  Clinical  Manual  of  Diseases  of  the  Ear,  tneluding 
the  Anatomv.  Phyfiioloj;y,  Pathology,  and  Treatment.  By  Laurkncc 
TuRNCt'LL.  M.D.,  Physician  to  the  Department  of  the  Eve  and  Ear, 
Howard  HoHpital,  Philadelphia.  8to.  500  Pages.  106  lUustratioua. 
Extra  cloth.  $6.1)0. 
"  IL  might  ftlmost  ba  CftU*d  an  aural  enejolopaidiik." — Amtr.  Jour,  o/ikt  IfetL 

"Bound,  dear,  and  cmlnontly  prietteal  in  all  ita  parte." — Bottcn  Med.  aud 
Surg.  Ju  urn  tit. 

"  I>r.  Tumbull  provei  himiclf  (faoroaghly  BcqaaJnted  with  the  litrmttini  of 
lh«  futijcct,  and  employs  It  Tery  promptly." — MonaUwekH/i /ilr  OArtnAtilkundtf 
Btriin,  Majf,  1873. 

TYSOH. — Practical  Iliutology.     An  Intro<!uction  to  the  study  of  Prac- 
tical Histology.     By  James  Ttson,  M.D.     For  Beginners 'in  Micro- 
scopy.    12mo.     Cloth,  $1.00.     Cloth,  interlcBTed  with  blank  paper 
for  notes,  $1.50. 
"  It  would  b«  difficult  to  find  elsewhere  cuch  n  iimple  itAtAmeot  of  what  eaa 

be  dona  bj  onj  and  all  wbo  maj  potsriv  even  a  ilight  »otiva  tutvreit  lo  Iba 

iobjeet  of  hittology." — Botlon  Med.  and  Surg.  Jourfial. 

Transactions  of  the  Pathological  Society  of  Philadelphia.  Vol.  IV. 
Containing  the  Boport  of  the  Proceedings  for  the  Years  1871,  1872, 
1873.  Edited  bv  Javcs  Tvm)n,  M.D.,  Keoordcr  of  the  Society.  Illus- 
trated.    8vo.     Oioth.     $4.00. 

"  By  pfttbologicAl  itadenta  thtt  will  b«  welcomed  u  an  loraluable  addition  to 
their  librarie*,  and  all  nhj^tiolani  oupbl  to  be  atudcatu  uf  patbolury  U>  a  ocrtaio 
ritent.  It  will  throw  light  on  many  obsouriUet  in  praoticv." — Phila.  Mtd.  mud 
Surg.  Rtyorirr. 

^OOD.— A  Treatise  on  the  Practice  of  Medicine.  By  Georoi  B. 
Wood,  M.D.,  LL.D.  Sixth  edition.  2  tola.  Thick  8to.  Cloth, 
$9.00.     Sheep.  $10.00. 

•—A  Treatise  on  Therapeutics  and  Pharmncolo;^,  or  Materia  Medicn, 
By  GcoROK  B.  Woon,  M.D.,  LL.D.  Third  edition.  8vo.  Cloth, 
$^.00.     Sheep,  $IO.<X». 

Introductory  Lectures  and  Addrosaes  on  Medical  Subjects.  De- 
livered chiefly  Iwfore  the  MedicaJ  Classes  of  the  University  of  Peon* 
srWania.    By  Georok  B.  Wood,  M.D.,  LL.D.    Second  edition.     8to. 

Cloth.     $3.U0. 

WOOD  and  BACHE.— The  Dis;»ensalory  of  the  United  States  of 
Aiiirrica.  By  Okoboe  B.  Wood,  M.D.,  and  Franxli."*  Bachx,  M.D 
Thirteenth  edition,  carefully  rerised.     Large  9vo.     Sheep.     $10.00. 
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WOOD. — TrontUe  on  Thorafjcutics.     Comprisinc  Materia  Mwlica  and 

Toxicolopj,  with  Espcoial  Reference  to  tne  Applicution  of  the  Plivsi- 

olopical  Action  of  Drugs  to  Clinical  Medicine.     By  II.  C.  Wcwn,  JtL^ 

M.D.     Second  Edition.     Kevined,  with  important  additiuus.     8to. 

Cloth,  $6.00.     Sheep,  $6.50. 

**  It  if  a  lort  of  wnrk  on  mnterin  tnviJica  and  thcmpcalic*  that  faai  b««>n  loBs 

"««l»d  both  by  the  proclilionoT  and  itudent,  and  we  eoD|;ratDlal«  th«  autboi  upon 

bu  saeeaM  in  carrjin^  out  a  mMt  difficalc  uDdertakiog.     Only  those  who  haf* 

ivorked  among  the  tuugled  heap*  of  wheat  nad  wv«ds  (hat  FDOunber  the  tbera- 

ptutios'oreo  of  the  last  balf  oeuturj,  and  tried  to  gift  tbe  grain  Irom  th«  chafl*, 

can  appreciate  the  difficulty  of  producing  a  work  Uk«  tbe  ooa  before  oi."— 

Amtr.  Jonr.  of  th9  Med,  tSWriir**. 

"We  warmly  eougratulate  Dr.  Wood  oa  tlie  ability,  energy,  and  careful 
rvBearcb,  of  wbioheverT  page  tn  the  book  bean  evldcnee.  .  .  .  The  iadnBtiy 
displayed  by  Dr.  Wood  in  colleetiog  information  from  erery  arailable  poaroe  ie 
rery  great,  and  the  refereDcea  which  he  oocataotly  gire*  enable  any  ooe  deiiroai 
of  farther  Information  to  ooniult  the  origioal  papen  on  the  inbjeot  without  lotiog 
time  in  a  loarch  after  them.  .  .  .  Altogether,  thit  work  stands  by  itself  a« 
tbe  only  complete  treatise  on  the  physiological  action  of  dmgs  in  the  Engliib 
language,  and  no  itudeot  of  soientino  therapeutiot  should  be  withont  U.**— £en<2«« 
PractilioHer, 

Thermic    Fever,    or    Sunatroke.       By    II.    0.    Wood,   Jr.,   M.D. 

Awarded  the  Bojleston  Prize  of  Harvard  University.     12nio.     Clotb. 

$1.25. 

"We  know  of  no  work  which  gires  so  fall  an  exposition  of  this  affection.  The 
profession  are  uodor  many  ubligatione  to  Dr.  Wood  for  bit  excellool  mooogrs|ih.'* 
•^Buffalo  Med.  and  Surff.  JovmoL 

"  We  know  no  aocnunt  of  the  sobjeot  at  onoe  so  olear  and  so  free  f^om  os«> 
sidedness." — *V,   }'.  Hation, 

WOOSWABS.— Outlines  of  the  Chief  Camp  Diseases  of  tbe  Doitad 
States  Armies  as  observed  durinf;  the  War.  A  Practical  Contribu- 
tion to  Military  Medicine.  By  JosKi*n  JASvira  Woodward,  M.D., 
Mem)>or  of  tbe  Academy  of  Natural  Sciences  of  Philadelphia.  Sro. 
Cloth.     $2.50. 


7*^0  vorlcs  on  thU  list  are /or  aaie  hy  Booksrllera  generally,  or  wiU  &i 
$tni,free  of  charge,  upon  receipt  of  the  price  by 
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PUBLISHERS,    BOOKSELLERS,    AND    IMPORTERS. 
715  4NP  717  Markkt  Strkit,  Poilamlpdu.  * 
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